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... in the true sense of the word 


KAYLOCK 

ALL METAL SEIF-LOCKING NUTS 

for aircraft, guided missiles 
and electronics 


LIGHTEST -> STRONGEST - SMALLEST 

only FRACTION OF SIZE 

uses less than 1 /2 the space of 
comparable standard anchor nuts 

only FRACTION OF WEIGHT 

] /5 the weight of comparable 
standard anchor nuts 


KAYNAR COMPANY ■ KAYLOCK DIVISION ■ 



ANGELES 54, CALIFORNIA 


B.F.Oood.ificli. 



New tire puts more rubber to work 
to give even more landings 


S TARTING IN 1948. airline after airline 
put the B- F. Goodrich Dimpled Tire 

tests. And it outwore all others— some- 
times by as much as 279p- 
Within 5 years, it was adopted by 24 
airlines. The reason: dimple-like inden- 
tations resulted in better load distribu- 
tion throughout a larger tread area. 
Wear was slower and more even with 
greater proteaion against tread cutting. 
It all added up to more landings before 
recapping. 

Latest development in B. F, Goodtich 
Dimpled Tires is shown above. It is 
giving even more landings because it 


puts even more rubbet to work. Dimples 
are siied. spaced and arranged to give 
an improved wear pattern. The tread is 
flatter to give a broader footprint the 

Thus, wear is spread more evenly from 
shoulder to shoulder. In addition, the 
tread is made from new, longer-lasting 
rubber compounds. 

Preliminary reports from current air- 
line tests indicate the new B. F. Goodtich 
Dimpled Tire gives substantially mote 
landings than any other kind of tire. 

Although production of this BFG 
Dimpled Tire is still limited, it will 
soon be available in most popular sizes, 


The new B. F. Goodrich Dimpled 
Tire is one of many -firsts ’ in aviation 
tires from B. F. Goodrich, leader in 
rubber research and engineering. 

Another recent "first ” is the famous 
B. f. Goodrich Tubeless Tire for 
combat jets. Other BFG products for 
aviation include wheels and brakes, 
De-Icers, heated rubber, Pressure Seal- 
ing Zippers, Avirim, inflatable seals, 
fuel and oil cells, Rivnucs, hose and 
other accessories. The B. F. Condricb 
Co,, AeronaHlicai Sales, Akron, Ohio. 

B.E Goodrich 

FIRST IN RUBBER 








fiook/ef describes 

THERMAL 

properf/es of 

AIRCORD 


DESIGNERS AND ENGINEERS 
find this Roebling booUet the most 
practicnl and accurate manual ever 
printed on the physical characteris- 
tics of airplane control cord. 

Ono section deals with the ther- 
mal properties of Roehling Aircord. 
It graphically illustrates the relative 
“change in length" with "change in 
temperature" of aluminum alloys 
and various types of stainless steel 
and carbon steel Aircord . . . and 
shows the stainless stool type which 
most closely approximates the eit- 
pansion rates of airframe aluminum 

Other sections of the booklet deal 
with the elastic properties of control 
cord. Mail coupon below for your 
free copy. John A. Bocbling's Sons 
Corporation, Trenton 2, New Jersey 

ROEBLINC 

© Subsidiary af Tht Caiorede 

Fual aad Iron Coipaiotlon IIBI 
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liKlodBd In tfle Air Data provided b/ an AiUnaarth S/item are— TRUE AIRSPEED • FUNCTIONS OF hfACH NUMBER "TRUE DYNAMIC 
PRESSURE • DENSITY ALTITUDE • INCREMENTAL MACH NUMBER • INCREMENTAL ALTITUDE • RATE ALTITUDE 
TRUE ANGLE OF ATTACK - TRUE ANGLE OF YAW • ROCKET JUMP ANGLE • ROCKET MU22LE VELOCITY 
TRUE STATIC TEMPERATURE • ENGINE PRESSURE RATIO • MECHANICAL ADVANTAGE SHIFTER 
CRUISE CONTROL COMPUTER • SUPERSONIC INLET COMPUTER CONTROL • BALLISTICS COMPUTER 


X-ray a modern jet airplane and you’ll 
find some kind of data gathering 
equipment to aid pilots in accurately 
delivering lire power, 

AiResearch engineers have con- 
ceived complete systems of tliis kind. 
They are called Central Air Data 
Computer Systems— integrating pneu- 


matic, electrical and electronic com- 
ponents. These systems sense, measure 
and correct aatomalically for all air 
conditions affecting flight. 

The combination of transducers, 
computers, and indicators constitutes 
the simplest and most reliable system 
for gathering and interpreting air 


data. AiResearch has the skills and 
years of experience to create such com- 
plete systems for any type of aircraft. 

Also, if you have a problem involv- 
ing equipment for temperature or 
pressure control, remote positioning, 
synchronizing, or analogue comput- 
ing, consult AiResearch now. 




FOR CREATIVE DEVEI.OPNI ENTS IN THE 
FIELD OF ELECTRONICS . . . LOOK TO LFE 



Landing in Pea Soup is Duck Soup with SPAR! 



New, lowcosf GCA system solves one of ' 


greatesf problems.' 


civilian airpnrt." ct>uld nol olTrr sa^ ac- 
curate radar facilitica to p]onct landing in 
lutd veallter oral niglu. Avaiiablcct 

Now SPAK. new poriablf Ground Con- 

lain with accuracy comparable to anv 
system in existence . . - hut with OM-Jiftn 
the price tag! 


SPAK 

product 


c engineermc. A 

‘com the Laltoratory for Klec- 
of the most reapeoted and 
^finiis in thefield. Famous 
mical precision equipment, tlie 
laboratory ia notr turning its talents to 
the broader needs of industry and bust- 

forthcoming . . . rery soon. 


World’s first Portable GCA Aodor SPAIt is cosily flown by 
military transport from one strategic field to another- Can be act up in 0 
man-hours — requires only one operator. If your field is not instrumertted 
— contact the Laboratory for a demonstration or for address of nearest 
SPAR in operation. Foreign inquiries — contact Bcadix International 
Division, 205 East 42nd Street. New York, N. Y- 


LABORATORV I 

75 Pitts Street 


ELECTRONICS. 

Boston 14, Mossochusetts 


NEWS DIGEST 




French Rocket Plane Paves Way for New Fighter 

Performance data obtained from tests of this Siicnso S.O.900fl by the h'icncli firm. 5.0.9000 has two bSO-lb.-thmst Tiicbomcci 
I'ridcnt. combination rockct/tiiibujet-powcrcd icsetirch plane. Iiavc Maihotc jets at the wiiigtii® lot takeoff, cruise and landing; tiic 

been used in designing a new intcrcc)>lor now under ctmsliiiclioii SI'll’R rocket in the tail, shown ignited, is for liiglispccd climb. 


Robert Murray Quits 
Undersceretary Post 

Rolicrt B. Miirnn-, Jr., Undersecretary 
Ilf Coinmetce for Tr.insporfation :imJ a 
eoiitro\ersial figure in air transport cir- 
cles diirinf iiuich iif his term in office, 
lias resigned cffcctise Jan, 20. President 
!''.i.senlio\ver has accepted liis resign.ition 
with ■'reluctance." 

Murray came to the Coimnercc De- 
ixirtnicnt from Pennsylvania Kconomv 
U-jgiic Jan. 2S, 1955. lie told the 
President he was returning to the busi- 
ness world "for |)crsonal reasons." 

During his two vears in the Coin- 
incree Department, Miitrav has .spon- 
sored several transportation studies, 
principal one being the air policy report 
I>r(Kliiecd by tbc Air Coordinating Com- 
mittee, which he hc.ids. The report set 
lip federal policies in a wide range of 
.aviation field.s and has bcai a continu- 
ing source of controversv. 

In a speech made tbc day the Presi- 
dent accepted his resignation, Murray 
defended the air poliev report, saying 
some gtovips have been "waving this 
'chosen iiistriinicnt' flag" h(i])iiig to mis- 
lead the public on what is .ictiully con- 
tained in the report. 1 Ic .said the report 
doc.s not revive the chosni instrument 


Domestic 

Convair F2Y Sea Dart still tcijnires 
"considerable work" before it can be 
ordered into prodnetioii. savs .Assistant 
Navy Secretary for Air James II. Sniitli, 
Jr. First hydroski-cquipped jet Sea Dart 
disintegrated in air during a denioiistr.i- 


lion flight on the West Coast last muiilh 
(.Avi-vnox Wi:i:k Nov. H. p. 20), 

I'aircliild Engine & Airjilanc Corp. 
has appropriated more than SI million 
for accelerated research on houndary 
layer control applications to transport 
planes. One phase of tlic program will 
follow tests of a C-121 .Avitnic fitted 
with I'aircliild J-14 tnrhojets at the 
wingtips. expected to fly in 50 days. 

h'irst coiitraet for autoniatic produc- 
tion (Project Tiiikcrtov) of several thou- 
sand electronic siibasscinhlies for sono- 
buovs has been completed successfully. 
Navy reports. I'icld tests of the me- 
chanical assembled equipment indicate 
iiiglict performance and reliability. Navy 
says, than equipinent produced by con- 
ventional methods. 

First Convair C-131B electronic "fly- 
ing lab" to be used by the Air Force 
on special projects nr assigned to firms 
for equipment develoinneiit made its 
initial flight Dec. I . 

Northeast Airlines 1X2-3 era.slied 
Nov. 50 on Mt. Success, about Ifl mi. 
e.ist of Berlin, N. Ih. while making an 
approach to Berlin Aiqrort in a snow 
'uinall. 'I'wo NEA personnel were killed. 
I'ivc sunived. including the pilot and 
sicwardess. 

.Air .Materiel Coniniand contract for 
a ])rolotvi>e siiimlator for the Cessna 
r-57.A jet trainer has been awarded Link 
•Aviation. Inc., Binghamton, N. Y- Due 
to be delivered in latter part of 1955. 
trainer will incorporate actual cockpit 
motion and have provision for seating 
the instructor with the pupil, 


Maj. Gci). Merrill D. Burnside has 
replaced Maj. Gen. Carl -A. Brandt as 
director of maintenance engineering at 
.Air Materiel Ciiiniiiand Headqiuirters. 

L.yiin K. Chapman, technical assist- 
ant to the comiiuuiications branch 
chief of Air Materiel Command’s Diroc- 
lorate of Maintenance Engineering 
died at Dayton last niontli. 

Financial 

Cruinman Aircraft Engineering 
Corp., Bctlipage. N. Y.. in the first 
nine-months report ever i.ssncd by the 
finii. reports net income of S7.175.677 
for the period ending Scjit. 30. Sales 
totaled S155.6-H.26S. 

International 

Kiissia has invited Seandinavian Air- 
lines System to fly into Berlin, operating 
from the Red airport in the Eastern 
'/one. SA.S has turned down the offer, 
althongli it is iiitcicstcd in obtainins 
permission to fly into AA'csl Berlin. 

Conipagnie Air-laos transport, carry- 
ing 26 |j.isscngers and crew of three, 
crashed near I.uang Parbiing. Laos, 
while making tlic first commercial flight 
from Vientiane to Miiong Sing. Early 
reports indicated all aboard were killed. 

f. G. M. Patdoo has been named 
dci>uty chief technical officer of the 
British Air Registration Board-first such 
appointment- Pardoc has been a mem- 
lx:r of the British delegations to Air- 
worthiness Division meetings of Inter- 
nationa! Civil .Aviation Organization. 
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Uneven driving forces 
during rivet insuliaiiun 
can crack skin panels. 
Rework is costly. 


The Aviation Week 

December 13, 1954 

Headline News 


Using regular HI-SHEAR 
pins and collars, a 
countersunk strip can be 
added ru sear the collar. 

This adds another 
part and W'cighL 

your 
double dimple 
solution 


Mlesileo hluke Rig Srriilea M 

Kells Coiilml Cliiiin Sea Skies M 

AbME Stuilies Heat ‘Burrier’ IS 

Nonsked Gel. ll)2-.Seal DC-OBs IS 
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How* Douglas Designed ilie .All) 20 
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Now. )our structure design can be more 
effective h) using the new HI-SHEARcoIlar- 
countersunl: and flangcd- 
to match the subdimpic 
and obtain HI-SHEAR 
advantages of reduced 
wcighr, space and rime. 

TheHSS .' 2 iST collar is 
used wirh alloy Steel 
HI-SHliAR pins, i.c, 

HSSlP;thcHS54 
A17ST collar uccommo* 
dates the HS25 75ST pin. 

SrandutJHi.SHEARSets 
form the collar lo rise pin 
W'lrh less force chan 
required to upset DD 
icebox rivets - thus avoiding skin cricks. 

write 

for speciiscation data on rhe 
HS53and HS5 Icollars. 
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World Newaj (middlea itoCvant I 
Ibottom) I,eu .t. Kntin; la — North i 
Itouglas Aircraft Co.; 33 — .Mertm'c 
iltuttomj RoIfK-Koyee. 



SAVE TIME 
AND MONEY 
DRAFTING 


Don’t letter tide blocks, speci6catioo 
boxes, symbols, standard components 
and sub assemblies, standard cross 
sections ... in fact, anything that re- 
appears on your drafting board over 
and over again. Use STANPAT . . . 
printed on sheets of matte surfaced 
acetate, backed with a heat resistant 
adhesive, ready to use in an instant. 
No special equipment required, just 
stick 'em down, and there they are. 


SEND COUPON FOR 


STANPAT 


STANPAT • Whitostsne 57, N. Y., U.S.A. 
phone: Ftushina 9-1693—1611 
Pleose send me complete deioils on 
STANPAT, with somples ond quota* 
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Now you the storms... 

Airborne Radar Systems! 

EITHER "X" SAND (3.2 CM} OR "C" BAND (5.5 CM) 



C OMMtRCIAL produciion equipment now 
available for the first time... will permit 
pilots to see storms even at night and under instrument 
conditions ... as far as 150 miles ahead. 

With a slight detour from track, at cruise powers, 
the pilot can lee his way around the storm ... or 
through the less turbulent areas. 

Now for the first time passengers need suffer no 
discomforts from turbulence. 

It means improved flight safety through storm areas. 


reduces structural damage from turbulence and hail. 
Will pay for itself by improved flight schedules, mini- 
miacd flight course detours and flight cancellations. 

A new era in flight navigation is now available to 
aviation. Bendix*offers both 
the X-band and the C-band 
RDR-1 weather radar 
systems. 

For further information 
write Bendix Radio, 

Baltimore 4, Maryland. 


• (tea- U- S. Pol- Off. 




DIVISION OF BENDIX AVIATION CORPORATION • BALTIMORE 4, MARYLAND 

EiporlSoleli B,ndi« InUrnotionol Divfiton, JBS E. 42 51.. N. Y. 17, N. Y„ U. S. A. Weil ComtSoln! 10300 Mugnolia ll.d., Noilh Holljwced. ColJfornla. 

Canadien Diilribvler; Avtollon Eleeirti. ltd.. 300 tflurenlian Blvd., Montreal, Qua, 


WHO'S WHERE 


In the Front Office 

C. 'V. LaPienc liar, ninvcd iii) to vice 
president in charge ol General liicctric Co.'s 
Atomic Knci® and Defense Products 
Croup, umbtclb orgaiiizaticn over GE's Air- 
craft Gas Turbine. -Acrouaiitic and Ord- 
nance Svstems and .\tomic Products Divi- 
sions. lie also Mill coiitiimc in his fomict 
job as general nianagct of the ;\GT Divi- 
sion. ;Ss group executive, LaPicne succeeds 
j, W. Bwanger, lieu executive vice presi- 
dent ill ebarge of the Industrial ProducN 
.nnd I-aiiip Croup. 

E. K. Foster, vice ptcsidciit of Bendix 
Radio Corp. at Detroit, is new group execu- 
tive ill charge of four divisions, including 
fiendi.x Radio. Maurice \V, BorreU lias been 

E omoted to general manager of the Bendix 
omputer Division at Los .\ngcles. 

Changes 

David Keitb-Lueas has become director 
and chief engineer in charge of Short Bros. 
2r Harland's regtouped design teams at 
Belfast, Northern Ireland. Other changes: 
R. Boomian, chief structural engineer; C. D- 
liatton, assistant chief engiiiccr-aitciafl: 
F. H. Koberlson. chief project designer; 
K. L. C. L^, structiiial development engi- 
neer; F. P. Youens. advance projects engi- 

Hioinas F. t'laniiigan has been appointed 
assistant to the vice president-customer rela- 
tions of Northrop -Aircraft, Inc., Hawthorne, 
Calif. 

Charles F. McElwain is new director of 
defense cngiiiecriiig and manufacturhig for 
Iiitcniatioiial Business Machines Cotp., 
,\'cu York. 

Kenneth L, Marshall vvill join Bristol 

treal, Jan. 1, as public relations director. 
C. D. Davidson lia.x moved up to technical 
sales manager. 

Cliarles II. Cannon lias become nieebani- 
eal and liydraulic staff cn|iiiccr for Lock- 
heed -Aircraft Corp.'s Marietta, Ga,, plant. 
W. f. Broderick is new sales co-ordinator 
tot Lockbeed-Gcorgia at the Sacramento 
(Calif.) Air Materiel Area, 

Honors and Elections 

T. G. Cole, vice president and comp- 
troller of DcIta-C&S Air Lines has been 
elected president of .-Vi; Transport .Assn.’s 
1951 .Airline k'inance and Accounting Con- 
ference. New vice presidents; W, }, Short. 
trea.surcc of Allegheny Airlines; ). J. Taylor. 
vi« president and treasurer of Western Air 

T. P. Fox, .Associated .Airwavs, lidiiioii. 
ton, Alta., has been rc-clcetcd president of 
the Air Industries and Transport .Associa- 
tion of Canada. New vice presidents: B. W. 
Pitficld, Northwest Industries. Ltd., Edmon- 
ton, and R. W. Ryan, Canadian Pacific 
Airlines. 

Kenneth A. Norton, chief of National Bu- 
reau of Standards' Radio Propastion Engi- 
neering Division at Boulder. Cob., has won 
the Stuart Ballantine Medal for radio re- 


INDUSTRY OBSERVER 

► Both USAF and Navy ate interested in a piloted, rockct-powcrcd rcseatcli 
aircraft to reach altitudes of 100 mi. (over 500,000 ft.) for preliminary explor- 
ation of space problems. Iliglicst penetration to date is just over 90, 000 ft. 
b\' the Bell X-IA piloted by USAl' Maj. -Atthur Murray. Bell and Douglas 
both arc interested in tlic space research aircraft. 

► Most U. S. airframe designers with combat aircraft now flying above Macli 
1 are recalling warnings given Congress several years ago by Drs. Jerome C. 
Hunsaker and Flugh L- Drvden of the Nabonal Advisory Committee on 
Aeronautics that stability and control problems above Mach 1 reqnited con- 
siderably more research before solutions would be in sight. Virtually every 
USAF and Navy supersonic-fighter type now flying is in serious stability and 
control (rouble at speeds above \Iach 1 when imposing as little as 2G 

► USAF is cxpcrinicnting with kimcTiiiig Lockliccd F-80s from a Matador 
zero length missile launcher at Edwards Ah'B (AvrATjON Week Jan. 18, 
p. 10). Both pilotless and piloted flights have been made with F-80s from 
the Matador launcher without serious problems. Purpose of the US.Ah' 
cxperimaits is to study methods of fast takeoff for interceptors from unim- 
proved facilities. Study also will include use of special landing mats equipped 
with Navy-type arresting gear. 

► Boeing soon will b^in tests at 'Wicliita on very lieavy gross weight takeoffs 
of the B-47 Slratojct bomber. Tests will be made on a lO.OOO-lt. runway 
under no-wind conditions. 

► I''uturc British interceptors will be amicd wifli dc Havilland air-to-air 
missiles using an infrared target-seeking guidance device. Delta-wing Gloster 
Javelin all-weather figlitct niav be the first RAl' interceptor to cany the 
de Havilland missile. 

► Although no official decision has been reached, Pentagon insiders are bet- 
ting that the NATO lightweight fighter aviard «ill go to the Brcguct Taon 
powered by Turbomcca jet engines. Folland’s Gnat is reported to have been 
bypassed because of its limitations as a ground support aircraft. Meanwhile, 
the Folland Midge, prototyi>e for the Gnat, demonstrated the supersonic 
capabilities of tlic Gnat design by diving past Mach 1 several times with only 
a sliglit cliange in trim reported by its test pilot. 

► Iraircy Av iation has received a Ministry of Supply contract for a liglitu eight 
helicopter aimed at Britisli army usc- 

► Amiy is after increased range for Nike to eliminate a serious deficiency in 
its present combat usefulness. Bell Aircraft Corp. and Aerojet-General Coqi.. 
who share tlie present Nike rocket motor production, are working on mote 
powerful projinlsion svstems for this missile. Development of a frangible 
booster for Nike is anotlicr unsolved Army problem, Heavy booster casings 
now are a menace to jicrsons and property in the vicinity of Nike batteries 
wlicn thev fall after disengaging from the missiles. IVIore than 1,000 sub- 
contractors arc involved in the Nike guided missile production program for 
the Army. 

► Chrvslcr Corp. reports schedule slippage on its production |ilaiis for the 
.Army’s Redstone bombardment missile developed by former German scien- 
tists at the Redstone .Arsenal. Huntsville. Ala. "Ihc Redstone missile was 
sclicduled for priiduction early this year at the government-owned Chrysler 
plant near Detroit, built otiginaliv' for jet engine production. Now Chrysler 
admits the Redstone missile still is in a development stage at its plant and 
production is at least some month.x in the future. 

► Satellite search program for Army ordnance at W'liile Sands Proving 
Ground (Aviation Week Aug. 23, p. 12) has produced a tclcscopc-caincra 
capable of photographing tlic -l6-ft.-long V-2 rocket at lire distance of tlie 
moon from the earth. Dr. Clyde 'I'ombaugh, discoverer of tlic planet Pluto, 
supervised the program. 
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Washington Roundnp 


Renegotiation Out? 

The renceoHatioi! law. which expires Dec. 31, prob- 
ably will not be revived by Congress. 

Congressional con.sensus at the time the law was ex- 
tended through 1954 last spring svas that another exten- 
sion would not be approved unless an emergency devel- 
oped. The Renegotiation Board, however, will not be 
dissolved. It will take about 18 months to clear up the 
backlog of cases. Renegotiation has been in effect since 
1942 except for a two-year lapse from 1946 to 1948. It 
was revived as a provision of the fiscal 1948 Defense 
Appropriation Act. The 1951 Renegotiation Act estab- 
lished an independent board that covered all contracts 
by government agencies in addition to the military 


Military Foot-Dragging 

Reluctance of military services to cooperate with the 
Small Business Administration has drawn sharp criticism 
from Capitol Hill. 

Tlic Joint Congressional Committee on Defense Pro- 
duction reports foot-dragging by the .Anny, Nasw and 
Air Force in joint determination procedure by the services 
and SBA over the share of defense contracts for small 

At one time, the Department of Defense issued a 
directive aimed at eliminating SBA representatives from 
ptocurement centers. The Army followed this with an 
order widch- interpreted by procurement officers as au- 
thoritv to discontinue joint determination. Another 
directive, the committee said, ordered that no further 
drawings or specifications be furnished to the Small 
Business Administration. 

Finally, after reaching agreement on II proposals 
effecting joint determination, the Defense Department 
ordered the scrx'ices to cooperate. The Army simply re- 
printed the directive without specific instructions; the 
Air Force took almost two months and the Navy five 
months to instruct field offices. 

Wilson to Stay 

Secretarv of Defense Charles E. Wilson, scotching 
tumors of' his resignation, said he has no intention of 
leaving his cabinet post “unless the good Lord takes 

Whose Figures Are Right? 

Washington obsen ers continued to be puzzled by the 
wide discrepancies between the firm contract obligations 
for aircraft announced by the Air Force and Navy and 
the figures on the same subject compiled by the Depart- 
ment of Defense comptroller’s office. 

For example, during September and October, just 
before the congressional election, USAF and Navy an- 
nounced new contracts totaling more than S2 brilion. 
For the same period. Defense Department figures show 
aircraft obligations of only $1.2 billion. Tire Defense fig- 
ures are net obligations while USAF and Na\-y figures repre- 
sent oniv nesv contracts without subtracting the value 
of canceled contracts. However, USAF and Navy did 
not announce cancelation of over SI billion in aircraft 
contracts during September and October. 

Meanwhile, USAF and Navy expenditures for aircraft 


continued at a lively pace with S617 million spent in 
September and S725 million in October. Total of air- 
craft expenditures for the first four months of fiscal 1955 
is $2.7 billion, leaving an unexpended balance of S24.1 

Tighter R&D Rules 

The Defense Department is tightening its grip on 
research and development programs. 

The Army, Navy and Air Force now must inform the 
Assistant Defense Secretary for Research and Develop- 
ment on new and revised projects. Data on new jobs 
must be submitted to Defrmse before the items api«i 
in budget proposals, Tlic three serv ices arc “responsible 
for inter-departmental coordination of each new research 
and development project of joint interest.’’ Defense must 
be informed about this coordination. In addition, Assist- 
ant Defense Secretary (Research and Development) Don- 
ald A. Quarles and Assistant Defense Secretary (Applica- 
cations Engineering) Frank D. Newbury have set up 
committees in their offices aimed at "achieving sound, 
coordinated and integrated programs in their respective 
areas of interest." 

The new progtanr has no connection with congressional 
criticism of the guided missile research and development 
program. Defense claims. Newbury heads a group now 
preparing a missile report for the Senate .Appropriations 
Committee, due Jan, 15. 

At tlie same time, both the Defense Department and 
the armed forces arc preparing comments on the Riehl- 
man Rc|>ort, a House subcommittee study that criticized 
man|xmcr utilization in research and development. Com- 
ments are due in January. 

Air Force on TV 

.After several years of fumbling by Aircraft Industries 
•Assii.. the U. S'. Air Force has picked up the ball and 
stored a major public relations victory in an agreement 
with the Columbia Broadcasting Srstem to produce 
“Conquest of the Air." a scries of 26 half-hour television 
]5rograms (Aviatiom Week Oct. 23. p. 108). The series 
will be broadcast coast to coast, is scheduled to start 
next fall. 

Idea of Aircraft Industries Assn, sponsorship of a simi- 
lar scries or feature-length motion picture has been kicked 
around industry public relations circles for many scars, 
with particular attention given to it for last year's Golden 
.Anniversary of Flight edebration. Following the 1953 
failure to agree on format. United .Aircraft Corp. pro- 
duced “We Saw It Happen,” a documentary film based 
on recollections of aviation pioneers that got wide TV 
coverage, 

Tire industry group always has been hampered by pro- 
fessional rivalry, competitive products and strong diverse 
opinions about the historical value of accninplishmcnts. 
Result: the project never got off the ground. 

USAF now has a schedule set up whereby CBS will 
jjrovidc editing talent to compile the entire story of flight 
from Kitty Hawk into the future. More than 130-miIlion 
feet of existing film, much of it in US.AF’s depository at 
Dayton, will be made available to network editors along 
with technical guidance from Col. Robert L. Scott, Jr,, 
author of "God Is My Co-Pilot.” I'he IV series will 
feature the Air Force stors-, rather than that of the 
airCTpft industry. -Washington staff 
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Experts Describe Big Strides in Missiles 


* Army's Gen, Simon points to sub.stanlial gains made 
in nearly every phase, from theory to technology. 

* Weights have been slashed and reliability improved 
by application of new knowledge and techniques. 


By David A. AnHctlon 

Significant adranccs in guided mis- 
sile technology were revealed by Maj. 
Gen. Leslie E. Simon, assistant chid 
of ordnance for research and develop- 
ment, at the Dec. 2 Honors Night din- 
ner of the American Rocket Society. 

Simon pointed to substantia] progress 
in almost every pha.se of missile science, 
from pure theory to manufactured com- 
ponents, citing the . . amazing tech- 
nological ads'ance in rocketry in the last 
decade.” 

Highlighting his prcsent.ition were 
specific data on remarkable weight sav- 
ings achieved through increased knowl- 
edge of operating conditions and im- 
|)rm-cd fabrication techniques. 

► Wartime Foundation— Built on the 
success of the unconventional weapons 
developed in the emergency of World 
War II. the missile program today has 
followed the same pattern of basic re- 
search. component dcs-elopinent and 
item development, Simon said. But the 
pace has been much swifter because of 
increased finaneial support and more 
knowledge on how to go about the 

Simon cited improvements in current 
missile structure, achieved by research 
and dcs-elopment spurted on by design 
requircmeirts for more range and higher 
speed. Complicating the problem were 
the high temperatures caused by skin 
friction, hot enough to soften steel and 

Solution of the problem has been 
thraugli better understanding of the 
stresses imposed on missile structures, 
through improved materials and through 
new cooling techniques. 

Consentional practice has been to 
use strength data based on infinite life 
and ste-.idv-state temperatures but a 
ballistic missile has only a short life 
and short exposure to high temper- 
atures. Simon said research has shown 
that the specific conditions of ballistic 
missiles permits designing them on a 
short-life, short-exposure basis. 

One specific ballistic missile, made 


of low-alloy steel, has been designed to 
:i working limit 50% higher at about 
I.IOOF through a realistic knowledge 
of its operating conditions. 

► Design Aids— Improved reliability is 
an important product of developments 
ill structural analysis, because the avail- 
abilit)' of electronic computers means 
that mote conditions can bo analyzed 
more accurately in a shorter time. 

(Observers remembered that before 
the days of computers, structural crit- 
eria were based on airaaft practice or 
designers’ experience, and often over- 
looked some unusual condition which 
proved critical much later in the pro- 
gram.) 

Simon said the use of computer has 
paid off in flutter analysis and in 
evaluating a multitude of load condi- 

► New Methods— He compared missile- 
component weights today with those 
of 10 vears ago. A rocket body section 
has been reduced to a point whae the 
ratio of dry weight to total impulse 
(the product of thrust and firing dura- 
tion) is 38% of the figure for 10 years 
ago. Reason: new manufacturing meth- 
ods for thin-vvalled pressure vessels of 
steel and aluminum alloy. 

Pressure spheres, generally used to 
supply an inert gas under pressure in 
place of a pump system, have been re- 
duced in weight by 35%, Maj. Gen. 
Simon .added. 

Substantial weight savings can be 
achieved by using glass fiber in tension. 

► Guidance and Control— Guidance 
long has been rated as the most dif- 
ficult area in missile development. "Al- 
though much progress has been made in 
guidance and control, it is the field in 
which progress is most striking about 
which I can say least.” Simon said. 

“.Air-tight defense has dictated a con- 
certed and dedicated research effort in 
guidance equipment alone. One might 
say that the postwar missile guidance 
systans started essentially from zero, 
but manv of the essential components 
of the guidance systems existed long be- 
fore the close of World War It. . . . It 


has been necessarv to modify and re- 
develop much equipment and many 
techniques in order to make them usfr 
ful. . . .’’ 

These specific contributions were 

• letter magnetrons and klystrons for 
a wide ran|e of power and frequency. 

• Greatly improved accuracy for gyros 
and accelerometers. 

• Increased avionic reliability because of 
transistors, magnetic amplifiers, printed 
circuits and a new ceramic tube (Avia- 
tion- Week June 28. 1954, p. 61.) 

. . Substantial progress has been 
made in every guidance system con- 
sidered feasible, including beam riding, 
celestial navigation, command, homing, 
inertial and radio navigation control," 
Simon concluded. 

► Thrust Unils-In propulsion, the 
Armv missile chief pointed to these 
milestones: 

• Understanding combustion stability 
which had led to efficient, lightweight 
and high-thrust motors typified by the 
Corporal liquid-propellant rocket. 

• Development of relatively stable nitric 
acid (used as an oxidizer in rockets). 

• Uncooled motors for moderate per- 
formance (such as the Nike sustainer 
liquid-fuel rocket) protected bv liners 
of silicon carbide, zirconium and gtaph- 

• Processing of large solid-propellant 
rocket charges, now limited in size only 
bv the ingenuity of the engineer and 
the supply of ingredients. 

• Discoverv and development of tem- 
peratHre-insensitive solid propellants, 
with the result that combustion cham- 
ber pressures remain uniform over the 
range of operating temperatures. This 
means a lighter motor design. 

• Development of refractory coatings 
,-md other new materials, even including 
such products as plastics and fiberglass 
for motor walls. 

► Lift and Drag— In aerodv-namics, 
Simon said that analytical methods can 
be used much more extensively now 
than before, because of the advances 
made in aerodynamic theory. Lift and 
stability calculations have been im- 
proved in accuracy. Supersonic nozzle 
design is an improved procedure. The 
mechanics of new and different fluid 
flows— unsteady, hypersonic, very low 
density— are understood more fully. 

Supersonic skin friction and heat 
transfer now can be predicted if the 
state of the boundary layer is known. 
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Simon added. Mucli \aluablc data lias 
come ftotii tlic Upper Atmosplicrc Pto- 
gram, conducted "itli a \iiticty of tc- 
searcli rockets and baMoons .since 1946. 

► Reliability— Simon stressed llie appli- 
cation of statistical mctliods and tlic- 
ory to missile testing and quality 
control, for increased reliability and per- 
formance of field units. "W’c are now 
beginning to learn means of widening 
tolerances on guidance ciicuits so that 
they will perforin within acceptable 
limits under tactical ciwironmcnts pre- 
lioiisly unexpected, with a net gain in 
performance and cost.” 

Simon paid tribute to the foru’ard 
strides in manufactured components 
which he said have contributed greatly 
to chca])cr, aiailable, improved assem- 
blies and better missile systems. 

► Seminar— At another missile meeting, 
a seminar sponsored by tlio American 
Ordnance Assn., the Navy stole the 
show with first films of its Terrier 
surface-to-air missile and Sparrow air-to- 
air u'eapon. These nciv additions to 
Navy’s arsenal u'cte shown during early 
test firings against drone Grumman 
^■61'' llclle-ats- 

Simon, also present at the meeting 
with missile chiefs Rear Adm. J. II. 
Sides. USN, and Brig. Gen. B. 1'. Kel- 
sey. USAF, emphasized the “acceptable 
reliability (of missiles) is a current 
achievement,” referring presumably to 
Army’s Nike. Corporal and Honest John 
missiles. lie said that in Ordnance’s 
view, development of a product was 


By Dan Kntzman 
(JI/cGraw-flill \T'orJd News) 
’I'aipci— The Chinese Nationalist-licId 
Tachen Islands could fall to Red China 
by next spring unless the United States 
decides to risk allont war with Peking 
by committing carrier-based planes of 
tlie U. S. 7th I'lect to their defense, 
many top .American and Nationalist 
military leaders believe. 

Red Air I'orcc todav ha.s ovcrohclm- 
iiig control of the skies between the 
niaiiiland and P'ormosa. Undercover of 
this .lir fleet— an armada of jniiks, sam- 
pans and rnfts-probably could take 
these islands even if subjected to shell- 
ing by American warships. The Reds 
might suffer hc.ivy losses, but a good 
|iart of their force would snea): through. 

If the 7th I'lect did try to him back 
an invasion, its ships might be bombed 
bv Red planes, 'llins, if the U. S. corn- 


completed only when it was producible 
ill quantity and usable by the customer. 

.Adm. Sides said the Navy's formal 
cvalntion of the Convair ’Perrier, begun 
two years ago on the converted cruiser 
•Mississippi, was completed recently, lie 
added that Terrier, along with Sperry 
SiJiirrow and the Chance Vought Re- 
guius surface-to-surface missile, is now 
ill fleet hands. 

► Single Primes— Gen. Kelsey said there 
was ncar-coincidence in missile require- 
ments for naval air use and the US-AP, 
particularly in air-to-air weapons. He 
pointed out that missiles are multipliers 
for the manned forces, rather than re- 
placements. 

.All the services use the concept of 
the single prime contractor, said the 
oflicets. Ordnance wants to use the idea 
—which it calls the “big package deal” 
—as a means of giving tire contractor 
maximum freedom. Navy, having tried 
three methods (dcvclo|)ment lab to pro- 
ducer, conventional aircraft procure- 
ment with GFP, and single prime con- 
tr.ictor). would settle on either first or 
last method. 

Moderator of the seminar was Don- 
ald A, Qnarlcs, Assistant Secretary of 
Defense (Research and Development). 
Other guests included P'rank B. New- 
bury, Assistant Secretary of Defense 
(Applications Engineering) and chair- 
man of the Guided Missiles Program 
siirvev committee, and K. Keller, 
fonnet director of guided missiles for 
the Dcpiirtnicnt of Defcnsc- 


mits itself to defend the offshore 
islands, not oiih the vessels but the 
planes of the fleet niiist be ready for 
coinbat- 

► Springtime Invasion— Even utilization 
of these planes might not be emingh to 
attain ait superiority or a large measure 
of it over the offshore islands. Once 
committed, some .Americans believe, it 
rnav be necessary to bomb Red airbases 
along the coast at Niiiepo, Shanghai, 
Nanking, Hangchow, Chuchow, Nan- 
chang and Canton. 

•An invasion effort prohablv would 
not be attempted before spring because 
of the unfavorable winter weather. 

Most Nationalist and American niili- 
tarv leaders here call the risk of an allont 
war worth taking. While conceding the 
islands arc of little military significance, 
they believe loss of the ’raclicns would 
he a tremendous psychological victory 
for the Reds. 


Moreover, it is pointed out, an excel- 
lent radar and listening post would be 
lost although others still would be avail- 
able on Nlatsn and Quemoy— easier to 
defend than the Tacliens. On the other 
hand, there are no good substitutes for 
the Tachens as a radar site to detect 
planes attacking Okinawa. 

► ‘Dienbienpliu’ Risk— A minority view 
among American and top Nationalist 
militarists holds that defense of the 
Tachens could turn out to bo another 
Dicnbiciqihu, with liquidation of the 
entire Nationalist garrison of mote than 
8,000. 

About one-third of the Republic of 
China’s 250,000 combat troops are dan- 
gerously scattered on offshore islaiid.s. 

Red air superiority is due to a num- 

• Nationalist planes must fly more than 
200 mi. to the Tachens, compared with 
the 30 or so miles Red planes must 

Some Nationalists suggest .America 
can avoid an ait war bv putting a U-S- 
carrier at the disposal of the Chinese 
Air Force. Americans say this is im- 
practicable, because Chinese pilots have 
had no carrier training. 

• Red Air Force superiority in numbers 
and quality is the most important rea- 
son for Communist control. 

'llic Nationalists have five fighter 
wings, totaling less than 500 aircraft. 
Included arc two wings converted some 
months ago to F-84s from F-47s, one 
F-47 wing just now beginning to switch 
to F-86s, one F-47 wing and one RF-51 
wing. Tlicy also have the equivalent of 
between one and two liglit bomber 
wings equipped with P4Ys, B-2-fs and 
B-25s. 

’The first four F-S6s arrived Nov. 29. 
’[■he Chinese wing organization is ap- 
proximately equal to a U. S. wing, so an 
additional 71 Sabres are cx)Kctcd. Fifty 
additional 'niunderjets are needed to 
bring the F-S4 wings up to strength 
from their present combined total of 
100 aircraff- 

Yank-trained Nationalist pilots arc 
rated equal to .American pilots, except 
in night and instrument flving profi- 

► Conimnnist Edge— l'-47s and F-48s 
ate no match for MiG-1 5s, which are 
far faster and more mancnvctable, Tito 
Reds have about 600 MiCs besides 300 
TU-2 light bombers, 10 'l'U-4 heavy 
bombers. 150 IL-28 jet bombers and 
300 LA-9 and -11 fighter-bombers. 

The Nationalists strongly feel that 
aircraft shipments from the U.S. arc 
much too slow. I’hey asked for three 
I'-84 vvings, maintaining that 500 of 
these jets would give them air snpeti- 

But, it is believed, the American ad- 
visers recommended one wing. There is 
no indication when another batch of 
F-86S will arrive. 


Report from Formosa: 

Reds Control Sky Over China Sea 

Military observers say only aircraft of U. S. 7th Fleet 
can keep Tachen Islands from falling to Communists. 
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Heat ‘Barrier’ 



NORTH AMERICAN AIRLINES’ IX1-6B will open nonstop L. A.-N. V. service Dec. 18. 


Nonsked Gets 102-Seat DC-6Bs 


• Engineers say problems 
surpass tho.se of fatigue. 

• This aerodynamic area 
needs new safety factor. 

The “thermal IvarriCT," as fictitiou.s 
a phrase as the novv-tejcctcd "sonic 
biirriet,” received the lion's sliate of 
attention at the recent annual meeting 
of the Aviation Division of the Amer- 
ican Society of Mechanical Fingmeers. 

Nine papcrs-almost half the total 
iminber of presentations during the 
three-dav scssion-vvere based on the 
tlicnic of the ''thermal biirrier.” an cn- 
tirclv different domain of flight rather 
than a single obstacle. 

From the thcorv of heat transfer at 
high speeds to the very practical human 
problems associated with high tem- 
peratutes, the engineers and scientists 
considered the aspects of flight at speeds 
liot enough to soften the structural 
materials of today's airframes. 

► Two Typical— Two Lockheed engi- 
neers predicted eastings might be used 
tor tiie higli-teinpcruturc applications 
because easting materials show larger 
allovvahle creep stresses than the usual 
wrought alloys. In their paper. "Prob- 
lems in the Design of Aircraft Subject 
to High Teinpcrafutc.'’ engineers F. R. 
Steinbachcr and Louis A’onng of Lock- 
heed's Burbank. Calif., headquarters, 
covered the factors entering into the 
design of airframes. 

Fatigue, they pointed out, is a minor 
problem compared to creep, live reason; 
T'or many materials, the fatigue strength 
drops off more slowly than docs the 
static strength as temperature incteascs. 

Thc engineers recommended the de- 
velopment of alloys with a low coeffi- 
cient of expansion to reduce the thermal 
stresses imposed by differavtial expan- 
sion of unevenly heated strneturcs- 
llicv' said the development well might 
make the difference between a practical 
aircraft and one too heavy to flv. 

A new safety factor is in the cards, 
they said. Load-carrv ing ability alone is 
1)0 longer a sufficient criterion for 
.strength— creep, time, tcmperatiire or 
stress may be the critie.il factor in 
structural integritv'. They suggested a 
coordinated study bv industry, militars' 
and C-A.A to tackle tJiis problem. 

One more angle; Tlie authors see 
fiir-rcaching effects on subcontracting, 
vendors and management decisions be- 
cause of temperature problems. Much 
of the acciimnlated data of the past 
20 years of working with aluminum 
alloys will have to be junked, to start 
new with a different material. 

► Floor Sweepers— nie authors predicted 


North American .Airlines, nonsked 
transcontinental carrier, expects to 
begin daily nonstop DC-6B aircoach 
serv ice from Los Angeles to New York 
Dec, 18 with the first of two DC-6B 
purchased from Douglas .Aircraft Corp. 

The planes were bought at a unit cost 
of 51.5 million. The second aircraft is 
scheduled for deliven' within a month- 
Fitted with 102 scats, N.A.A’s new 
equipment is claimed to be the first ever 
designed by Douglas exclusively for 
longrangc coach operation. 

► Under Eight Honrs— 'I'he airline esti- 
mates the nonstop Los An|clcs-Nevv 
A'ork flight will take 7 hr. 55 min., 
while the rim from New A'^ork to Los 
-Angeles, with a stop at Chicago, will 
take about 9 hr. 30 min. Fastbound 
flights will de|iart from Los Angeles at 
10;30 p.m. (PST), while return flights 
will leave New A'ork at 11 a.m. (EST). 
The nonsked also plans to inaugurate 


that straetiiral problems soon will 
hamper the new designs of aircraft, 
unless something basic is done to 
rcctifv' the difference between the de- 
mand for new data and the supply of 
new research, “'nie opinion is already 
held that research is today merely 
sweeping up after the designers .... 
Stiiictural research, unless accelerated- 
will soon find itself five to 10 v-cars 
behind aerodynamics and propulsion.” 

In another |>rescntation, George 
Gerard, assistant dircetor of the College 
of Miiginccriiig Research Division. New 
A’ork Universitv. said sustained flight 
might be limited to Mach numbers 
below 3.5 because of the terrific w eight 
penalty of providing adequate structural 
strength at high temperatures. 

Gerard recommended extensive use 
of integral construction for substantial 
weight savings in the liigli-soliditv stme- 
tnres required. He said limited life 
expectancy of airframes may be used as 
one solution to the problem of flight 
under the stress of high-feinpetatnrc 
conditions. — DAA 


Miami later. DC-4s presently ate used. 

"This move on the part of North 
.American Airlines brings this fastest 
transcontinental aircoach fligiit at the 
lowest fates of any major airlines and the 
only nonstop DC-6B caist-to^oast ait- 
coach service to the public.” a company 
spokesman says. 

In addition, the airline has increased 
its advertising budget for the coming 
veat to SI millioii-about S200,00i) 
over 1953. 

► More DC-6Bs-l'are on the DC-6Bs 
will remain the .same as that on its 
DC-4 flights, North American reports. 

.A company executive sav.s negotia- 
tions now ate under way to acquire 
two more DC-6Bs "from other airlines.” 
North American plans evcntuallv to re- 
place all six of its DC-4s with DC-6Bs, 

’Hie noiischeduled airline also is pre- 
paring to lower fares on its DC-4s after 
both DC-6Bs arc in operation. 


Doujrlas-El Segundo 
Sets Wage Pattern 

El Segundo. Calif.— Douglas -Aircraft 
Co.'s I'll Segundo Division and mem- 
bers of the International .Association of 
Machinists (.Ah'Ll reached agrccineiit 
last week on a new contract that may- 
set a pattern for aircraft industry nego- 
tiations now under way at other plants. 

The El Segundo settlement provides 
an average wage boost of 9J cents an 
hour, with blanket increases ranging 
from five to seven cents and three cents 
additional in the health and welfare 
program. Some 21,000 employes at the 
F.l Segundo and Torrance plants are 
covered bv the agreement, which will 
extend to Mar. 31. 1956. 

Ncgoh'ations still were under way be- 
tvva-n the 1AM and the Santa Monica 
Division of Douglas, Lockheed Aircraft 
Corp., and Convair at San Diego. 
United Auto AA'orkers (CIO) was nego- 
tiating at Douglas-Long Beach, Douglas- 
Tulsa, and North .Ametiean Aviation. 


DC-6B service between New York and 
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Navy Calls Carrier Vital Weapon 

Air aide strikes back at Montgomery criticism, claims 
sea-based aircraft have ‘massive retaliatory abilitv.' 


By Claude Wilzc 

'llic United States Nmy does not 
agtec w'ltli Britain’s Field Marshal 
Montgonieri' that modem land-based 
aircraft "has’c solved the problem of 
endurance in the ait." 

It does believe there are many obso- 
lete items in our arsenal and that thev 
should be abolished, but the aircraft 
c-.imer is not one of them. 

Further, in n hat may he a rc-npniiig 
of (lid wounds in the argument with the 
Air F'orce oscr longrangc strategic 
boiiihing. the Navy holds that the car- 
rier has "massirc retaliaforv ability” as 
an nSensive weapon. 

► M'eapons Evaluation— .Ml tlircc points 
were made last week bs- Assistant Sccrc- 
fcm- of the Navs- for Air James II. 
Smith. Jr., in reply to Montgomery's 
advice that no more mono’ should be 
spent on carriers (Avi.vi ion M’ krk Dec. 
6. p. 121- 

.Smith refused to csipand on his 
opinions that land-based planes still 
ha\’c limited range and that tiierc must 
be a cutback in outmoded weapons. He 
said he did not svant to get into con- 
trovasial fields, but it is important that 
the U. S. realistically evaluate its 
weapons to eliminate am- that do not 
warrant high prioritv in the face of the 
atomic threat. 

nic onlv specific example cited by 
the assistant .sccrtlat) was destroyer 
functions now taken over bv aircraft; 
patrol missions, earlv wanning radar 
picket planes and helicopters used to 
screen task forces .igainst submarines, 
as well as missiles. 

► NavT Sensitivits’-Smith spoke out fol- 
lowing a tense week in the Pentagon. 


during which the Navy clearly was up- 
set bv Montgomery’s remarks but was 
exercising some caution to avoid con- 
troversy. 

Factors contributing to Navy's sensi- 

• Montgomery spent considerable time 
with President F.isenhowcr and puslicd 
his doctrine in an effort to influence 
current debate in the .American high 
command over military poliev. 

• llis statement was made almost on 
the eve of the launching of the U. S. S- 
P'orrestal, first of the 59.900-ton super- 
carriers, which went down the ways at 
Newport News last Saturday. 

• Montgomcn’ was in the U. S. as a 
guest of the Air Force. His endorse- 
iiumt of ’.urpower and his conviction 
that the problem of endurance in the 
air had been solved became stronger 
while he was associated with US.AF. 

• His criticism of carriers came on the 
eve of the annual struggle with Con- 
gress for fiscal 195fi budget approval 
Funds for starting work on a fifth 
carrier of the Forrcstal class arc in- 
cluded. 

Tire Naw program faces criticism in 
Congress. The Nfontgomcry speech was 
inserted in the Congressional Record by 
Sen. Bam Goldwatcr (R.. Ariz.l vet- 
eran of four rears’ service in US.AF and 
a jet pilot in the US.AF Rcscn'c. 

► Mobllilv, Versatility— Assistant Secre- 
tarv Smith’s defense of the carrier was 
based, at least in part, on an effort to 
show that the Navj's air arm is 
equipped to cartv out Montgomerv’s 
own program for defeat of an cnemv. 

He listed basic points from Mont- 
gomerv’s thesis, claiming that pUincs 
based at sea meet all the requirements 


Rotorcvcles Win $400,000 Contracts 


.wai'ch' and development contracts for 
one-man portable rolorcyclcs. Winners 
as reported in .Aviation Week (Oct. 25, 
p. 11) wcic Hiller Helicopters of Palo 
Alto, Calif., and GvTodyne Co. of Aiiiet- 

Botli comixinics are scheduled to pro- 
duce Using prototvpcs of tlicir designs 
within 12 months. The Hiller rotorcvcle. 
designated \ROE-l, uses a single hvo- 
bladed rotor and a small tail rotor. The 
GvTodvne project, designated XRON-l. 
features cn-axial. contra-rotating two- 
bladed rotors w-ith a Irced-tnil stabilizer. 

I’owerplant for both rotoicvcle.s will 


be a foiiT-cvliiidei, air-cooled Nelson pis- 
ton engine manufactured by Barniotivc 
Products- Inc.. San Leiiidro. C-alif. 

Total of 30 separate designs were sub- 
mitted by 18 manufacturers In the de- 
sign competition spoiisoicd by the Navy’s 

Corps. The Mariocs arc interested in the 
liortabic lightweight tototcvcle for obser- 
vation, liaison, escape and evasion, and 
small unit tactical maneuvers. 

Both the Hiller and Gyiodync nia- 
clkines^wjll be callable of quick assembly 


for mobilitv. versatilifv. logisHc simplic- 
ity. dispcnval and the ability to divert the 

He said Montgomery had nothing 
mm- ill his idea that mote fimds and 
effort should he put into airpower. 
Smith .said this policy .alrcadv is in force 
at the Pentagon and that further pro- 
gress will be made as a result of modern 
research and development, which is 
"olisolcting weapons at a pretty fast 
rate." He refused to name the weapons. 

► Seaplane Bombcrs-Sniith made a 
strong c.TSC for future adaptability of the 
flviiiE boat for the dclivciy of atomic 
bombs, clcarlv envisioning its use in 
strategic bombing. He cited the P6M 
ScaMaster. Cienn I.. Martin Co.’s new 
seaplane that will flv next spring 
(.Aviation \Vi;i-k Oct, 18. p. Ill 

Tlic first PfiM will be powered bv 
four Allison J7I turbojet engines with 
aftcrlinmcrs, installed on the test 
vehicle originally scheduled to e.irry 
Wright J67s- 

Tlie ScaMaster, which can be re- 
fueled at sea from a submarine tanker, 
was described bv the assistant scactary 
as a mn1ti-pvimosc plane with a big 
hoinli biiv , holding “high promise.” 

► Earlv Seaplane Efforts— Tlic Navv’s 
program to utilize a seaplane-submarine 
team for longrangc dclivcrv of atomic 
hoinlis goes hack to the days of the 
Air P'orcc-Navv dispute over responsi- 
hilitv for strategic warfare, a mission 
given to USAF liv the Joint Chiefs of 
Staff. NearJv JO vears ago, one sub- 
marine was converted to an underwater 
tanker for experimental use. 

During AA'orld Wat II, the Japanese 
made an attack on Hawaii- in March 
1042, using hvo Fmilv filing boats 
based on W'akc Island and refueled at 
sea bv tanker submarines. 

Use of seaplanes and submarines for 
longrangc strategic attacks wa.s a project 
promoted bv Capt. C. H. (Dutch) 
Schildhaucr. famous proponent of flnng 
boats. Even before development of sea- 
planes capable of the ScaMastcr'.s per- 
formance and the atomic-nowered sub- 
marine, Scliildhavier argued that a living 
boat could make an attack on a land 
target 2,000 mi. from its last refueling 
point, where it would rendezvous with 
a submarine (.Aviation AA'nsK Nov. 8, 
1948, p. 121- 

► Pacific Problem— Smith foresees the 
time when the flying boat will he 
mielcar-povvcred and capable of living 
to and from rcniotclv located tenders 
to pick up atomic bombs. 

In direct refutation of the Mont- 
gomerv contention. Smith said lie could 
see no end to the need for mobile bases 
from which to launch air att.icks and 
that he tlioiiglit Montgomery did not 
fiiliv appreciate the U.S. problem in 
regard to longrange bombing in the vast 
areas of the Pacific. 

There was no doubt in the Pentagon 
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last week that the Navy's extreme con- 
cero about Montgomery's influence has 
led it into an offensive designed to carry 
wxnglit when Congress takes another 
look at the "new look." When budget 
discussions start, makeup of the armed 
forces, as well as their missions, will 
come under close scrutiny. Interest will 
be heightened both bv the necessity 
for renewing the draft law and bv the 
Defense Department's strong determi- 
nation to save money. 

► Navy Feats Cut— Defense Secretary 
Charles F. Wilson said last week that 
the next fiscal year's oullav for the 
armed forces “looks like S55-5 billion.” 
He also said further economies may not 
be possible unless the world situation 
improves, so that his figure for the next 
fiscal defense budget stands at "pins 
or minus S2 billion " 

Eiven if there is a drastic Step to in- 
crease the defense budget. Congress can 
he expected to res iew closelv the mili- 
tary expenditure plans, looking for every 
opportunity to squeeze more power out 
of even’ dollar. 

Wilson alreads- has indicated that 
USAF will get a bigger slice of the 1956 
budget, aniTAir Force Secretary Harold 
F-. 'Talbott said his fiscal 1956 request 
will run between SI 5 billion and S16 
billion, an increase of S4 billion from 
fiscal 1954 and 1955. 

It is cleat that the Navy fears it will 
suffer if more money goits to the Ait 
Force and oserall expenses are held 
down while pay for military personnel 
is increased- 

Tool, Facility Reserve 
To Get $100 Million 

President Eisenhower and Defense 
Secretary Charles E. Wilson have ap- 
proved a program to spend $100 million 
tor reserve tools and facilities essential 
to the defense program. 

Amount allocate to the aircraft in- 
dustry was not disclosed because of 
sceunty. 

► Proposed Projects- AVilson also re- 
leased a new Defense Department di- 
rective on indnsttial production facili- 
ties, providing that the .Army, Navy and 
Air Force must give an aimua! state- 
ment on proposed industrial facility 
projects. 

Starting with fiscal 1956. the Defense 
Secretary will demand a list showing 
the estimated cost, capacity presently 
available and planned utilization for 
each project. 

Under the directive, secretaries of the 
armed sen’ices can approsc industrial 
facili^ projects only wfien the estimated 
cost is ^ess than 51 million. Projects of 
more than $1 million must be approved 
Ijv the Secretary of Defense. 

►Long Lead timc-The SlOO-million 
program approved for fiscal 1955 will 
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be carried out through normal purchas- 
ing channels- Army, Navy and Air l''orce 
have been authorized to proceed with 
approved projects. 

'Ibomas P- Pike, Assistant Secretary 
of Defense for Supply and Logistics, 
says the monev' “will be used entirely 
for the purchase of long production lead 
time machine tools for mobilization 


Martin Starts Nuclear 
Reactor Development 

Glenn L. Martin Co. is the latest 
aviation firm to enter the nuclisit air- 
craft field. 

The Baltimore aircraft builder has 
formed a Nuclear Division to produce 
nuclear reactors and related compo- 
nents for military, industrial and com- 

"Work already under way on reactor 
components includes development and 
fabrication of heat exchangers,’’ Martin 
says, “and studies on the nuclear ap- 
plications of stainless steel honeycomb 
developments." 

This indicates the company has a 
government contract for nuclear pro- 
pulsion and airframe work, although 
Martin would not confirm that federal 
funds are involved. 
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Di. Theodnrc Von Karmim 


Von Karinan Receives 
Astronautics Award 

Dr. Theodore Von Karmao received 
the American Rocket Society’s first 
Astronautics Award at the organiza- 
tion's Honors Night dinner in New 
York, presented for his early encour- 
agement of space flight studies. 

It was the second award in less 
than two weeks for Von Karman- He 
won the Wright Brothers Memorial 


'Ttophv Dec. 4 (Aviation Week Dec- 
6. p. 7). 

Von Karman, chairman of the Ad- 
visorv Group for Aeronautical Research 
and Development of the North Atlan- 
tic Treaty Organization, backed the 
study of astronautics in the late 1930s 
while director of the Guggenheim Aero- 
nautical I-ibonitory at California Insti- 
tute of Technology. 

► Powerplant Award-Second new hon- 
or granted by the society was the James 
M. AVvJd Memorial .Award, won by 
Milton Rosen of the Office of Nava! 
Research. 

The award is named for the inventor 
of the regenerative rocket motor, basic 
design used in all current rocket power- 
|)lants. The award is given for outstand- 
ing application of rocket power. Rosen 
won it for his work witli the Viking 
research rocket. 

Other society honors went to 
•A. M- O- Smith of Douglas Aircraft 
Co.’s El Segiindo Division, who re- 
ceived the Robert H. Goddard Me- 
morial Award for achievement in liquid- 
propellant rocket development; Dr. 
It. W. Ritchev, technical director of 
Redstone Division of Thiokol Chemical 
Corp.. who reccis'cd the C. N. Hickman 
Aw-.ird for contributions to solid-propcl- 
lant rocket work; Dr. Martin Summer- 
field. professor at Princeton University, 
who received the G. Edward Pendtay 
Asrard for contributions to the literature 
of rockets and jet propulsion. 

► 1955 Officers— Earlier, the society’s 
board of directors announced the of- 
ficers and directors of the ARS for 
1955. 

Nesv president is Dr. Richard W, 
Porter, man.-igcr of General Electric’s 
guided missile department. Vice presi- 
dent is Dr, Noah S. Davis, Jr., special 
projects manager for Buffalo Elcctro- 
Clicmiea! Co., division of Food Ma- 
chinery & Chemical Co. 

New directors of the society for 
three-year tenns; Dr. Wemher von 
Braun, chief, Guided Missile Develop- 
ment Division, Redstone Arsenal, 
Huntsville. Ala.; Andresv C. Haley of 
Haley. Dotey & Wollenbcrg. AVashing- 
ton, b, C-; hfilton Rosen, head. Rocket 
Development Branch, Office of Naval 
Research, Washington. 1). C. 

RAAF Air Plant Tour 

A sevcn-inan Australian mission 
headed by RA.AF Air Vice Marshal 
.Alastair Murdoch this week will start 
a 42-day tour of aircraft factories in the 
United States. 

The group will siirxey aircraft and 
production racilities for the purpose of 
making recommendations on types of 
planes for purchase and use in the 
RAAF. 

They are interested primarily in trans- 
port and fighter-type aircraft- 
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FIRST MILITARY HELIPORT lias eiglit copter landing pads mdinting from perimeter. 


U. S. Opens First Military Heliport 


U. S. Army opened tlic world's first 
inilihiri lieliport at (■'t. Kiisfis, Va., last 
week amid fresli evidence tliat its pio- 
iieetiiig work nitli rot.irs wings lias a 
profound effect on commercial licli- 
eo])tcr programming. 

'I'wo leading speakers at flic I't. Kustis 
dedication ceremony, in addition to Igor 
Sikorsky, ciigineeting manager of Sikor- 
sky Aircraft, and Ma[. Car. Paul 1’’. 
Yount, Amiy chief of transportation, 
were Karl D. Johnson, president of the 
Air Transport Assn- and Joseph P. 
■\danis. Civil Aeronautics Board mcm- 

► Military Help-Johnscm g.n e credit to 
the Array for "providing the airlines 
witli \-aiuablc information and practical 
experience for tlic fiitiitc dcvciopincnt 
of eiiil heliports in the interest of the 


Court Battle Opens 
Over 3-Cenl Airmail 

Department of Justice has opened the 
government’s legal battle nith the rail- 
roads over threc-cent-mail-hy-air. asking 
a federal court to throw out a rail suit 
on the grounds that the railroads have 
no legal business ttving to stop the Post 
Office Department’s W’est Coast ex- 
periment (Aviation Wees: Nov, 29. 
p. 12). 

The Justice Department brief svas 
filed in the District of Columbia federal 
district court in answer to a request for 
injunction and declaratory order filed by 
five western railroads. 

'llic rail carriers asked the court to 
stop the West Coast mail experiment 
hv injunction and issue an order finding 
that the Postmaster General has no au- 
thority to institute siirfacc-mail-hy-air 

Govemment counsel says the court 
should deny the railroad request on any 


stance of the intimate relationship bc- 

I't. liustis, iieadqiiarfers of the Army’s 
Transportation School, lia.s named the 
new heliport in honor of W’arrant Offi- 
cer Alfred C- I'clkcr. a graduate of the 
first Army Transportation Helicopter 
Course at Ft. Sill. Okb.. who was killed 
in an accident in 1952. 

► Landing Pads-The field is in the form 
of a wheel with a circular taxiwav on 
the outside. It is divided into quarter- 
sections by two black-top 600-foot nm- 
ways. ’I'hero are eight circuLir landing 
areas around the outside edge. 

'Die dedication ceremony was marked 
by an elaborate helicopter dcmonstia- 
tion with Bell, Sikorski-, Hiller aod 
Piasecki aircraft. The Army showed 
how rotary wings arc used for cargo 
hauling, evacuation, and other purposes 
utilized during the war in Korea. 


one of the following grounds; 

• The railroads base no legal right to 
ask review of the Po.stniaster General’s 

• 'TTie Postmaster General has the au- 
thority to arrange for experimental air 
movement of first-class mail. 

• Preliminary injunction should be 
denied even if the Postmaster General’s 
action were of doubtful \alidit\ , because 
it would be detrimental to the public 

According to the Justice Department, 
the railroads have no legal interest in 
the transportation of United States 
mail. ’The only interest they can estab- 
lish is "an interest in eontimiing to 
engage in the business of transporting 
the mail and an interest in iinmunih- 
from economic competition.” 

Even if the railroads had a legal in- 
terest, says the Justice Department, the 
action of tlic Postmaster General is au- 
thorized by law and has the sanction of 
Congress, the Comptroller General and 
the Cii'il Aeronautics Board. 


Collier Trophy 

'Die Collier rn>|.hv for •'oiilstinding 
nclilevcmciit in aviation" for 19;j tins 
been awarded to |aines II. Kindclbcrgec, 
chairman of the board of North Amcri- 
ean Aviation, and Edward H. Hcine- 
niann. chief engineer of the Kl Segundn 
Division of Douglas .Aircraft Co., “for 
development of the first supersonic 
fighter airplanes in service.” 

I'iioinus G. Lanpliier. president of the 
National .-Lcionautic Assn., pointed to 
Kiiidclhergci's contribution to develop- 
ment of Ihe North American K-lOO 
Super Sabre and Hcincinamrs role in 
developing the Douglas F-ID. 

Die F-lOO captured a world’s speed 
record of 755.149 mph. over a IS-km. 
conrse Oct. 29. 1953. 'Die K4D be- 
came the first carrier-type plane to liold 
an official world speed record when it 
Hew a 3-km. course at 752.945 mph. 

Ibesent production uiodcts of both 
niicruft arc puweted by the Pratt & 
WTiitney .Aicctufl J57 tnibojct engine. 

Navy Awards Engine. 
Plane Parts Contracts 

Niivv has awarded more than $20 mil- 
lion in engine contracts to Pratt & 
AVhitiici -Aircraft Division of United 
Aircraft Corp. for J4S and J57 turbojet.s. 

Tlic East Hartford, Conn., power- 
plant mamifacturcr received two J57 
orders totaling S15.3-15.241 and $1.- 
258.824 and SS.870.040 for !48s. 


Other new N.ivy awards: 



trm eling public. 

I Ic called the .Army ceremony "an in- 
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THE 


REST 


Air Force to Rea lign 
AMC Districls, Areas 



(Pa.)-Maine, 
. Vermont, Mas; 
it, Rhode Island, Ni 
•, Mar\iaiid, DeUlwai 


isachusetts. 


laintenance 
support responsibilities for Micliigan, 
Ohio, Indiana, and West Virginia. 

• Mobile (Ala.)-Indiana, Ohio, West 
Virginia, Kentucky, Temtcsscc, Missis- 
sippi, Alabama. Micliigan (less the 
upper peninsula). l''lorida west of the 
Apalacfiicola River and Lcniisiana east 
o(the 


Ohio, West Vi 

:'S=c 


5Sr«^!=:;: 


• San Antonio (Tex->-New Mexico aiio 
Texas and Louisiana west of the Missis- 
sippi River. This area gains pirt of 

Ics^s^aaT Coun^,*^nd Gdffan 
of the nortliem boundaries of San Luis 
Obispo, Kem and San Bernardino 
Counties. There is a sliglit shift in the 
boundaries of this area in California 

■ San Bernardino (Calif.).— Arizona, 
Clark County, Nevada, and California 
south of the nortlicrn boundaries of San 
Luis Obispo, Kem and San Bernardino 


Robins (Ga.) Air Materiel Area, with 
Virginia, North Carolina. South Caro- 

SaS^Rit'ltog^MuS 

' r Materiel Area, witli Washington, 


Dakota. 

The new Air Procurement District to 
be established will be at Denver, Colo. 
It includes Washington, Idalio, Mon- 
tana, Colorado, Utah, Wvoming, North 
Dakota and South Dakota. 

Those Air Procurement Districts, ex- 
cluding Air Force plant rcpresentatii'cs, 
the areas of which will be clianged; 

• San Francisco (Calif.)— Oregon and 




...3sk 

ADAllllS-RITE 






VITAL, INVISIBLE PART OF EVERY CORNELIUS PRODUCT 


PROGRESS 



Today's VHF Omnirange radio for aerial navigation is a far cry 
from the mariner's compass. The outstanding progress in naviga. 
tion is most truly appreciated only when compared with the past. 

As radio is of prime importance to modern navigation, so 
pneumatics ate of increasing importance to modern flight. Hete is 
a better method of fluid power transmission, which is reaching new 
heights in petfotmance every day, with qualities especially suited 
for high temperatures resulting from supersonic flight. 

The Cornelius Company has played an important part in pneu- 
matic progress during the past 12 years. Noted as pioneers — 
leaders for over a decade, here is an otganiaation of pneumatic 
specialists pointing toward even greater pneumatic progress. We 
welcome your inquiry and offer out facilities and experience to 
help you secure the fall btntft of pneumatic power. 



PI0KEERs7NlrHE DEVELOPMENT OF PNEUMATIC SYSTEMS FOR AIRCRAFT 


Nevada, exclusive of Clark Count), and 
Ciiliforiii;! north of the iiorthcni boun- 
daries of San I.iiis Obispo, Kern, and 
San Bernardino Counties. 'I'his district 
loses the states of W'asliiiigton. Idaho, 
and Utah. 

a Dallas (Tcx.l-.Xesv Mexico. Texas, 
and Louisiana west of the .Mis.sissipjsi 
River. This dishict luses Arkan&is and 
the rest of Louisiana, 
a Milwaukee (Wise.)— Wisconsin, Min- 
nesota, and the upper peninsula of 
Michigan. This district loses p;irt of 
.North Dakota and of South Dakota. 

• St, Louis (Mo.)— Mis-souri, Nebraska, 
Oklahoma. Kansas, Arkansas, and Illi- 
nois below the northern homidarics of 
Case, Adams, Brown, Douglas, Tdgar. 
Macon, Meiiatd, Moultrie and Sanga- 
mon Counties. Tliis district loses the 
states of Wyoming. Montana, and 
Colorado and gains Arkansas. 

• Dayton (Ohio)— Ken tucky, Alalwina, 
Tennessee, Mississippi. M est Virginfci. 
exclusive of Marshall. Ohio, Brooke and 
lluiicoek Counties; Ohio south of 
Highways and JOS exclusive of cities 
on those higinvats, but including Lima. 
Ohio, to the western boundary of 
Marion Count) and that part of Ohio 
south of the southern boundaries of 
Marion. Morrow. Knox, Muskingum, 
Noble and hJontoc Counties; I.tmisiana 
cast of the Mississippi River and 
Klorida west of the Apalachicola River. 
Tliis district gains part of Louisiana 
and Florida. 

• Atlanta (Ga.)— Virginia, North Caro- 
lina, South Carolina, Georgia and Flor- 
ida east of the Apalachicola River. Ihis 
district loses the rest of I'lotida, 

There are no changes in the geo- 
graphical boundaries of 12 Air Procure- 



Three-CenP Mail by Air 

Iiiaugniatinn of thtcc-ccnt mail airiitt on 
West Coast Nov. 22 is the subject of this 
ecremonv with Western Ait Liues president 
■I'crrcll C. Drinhwatcr (left) watchiag Assist- 
ant Poshnaster General Norman R- Abrams 
(ccuter) and Los Angeles Postniastci Otto 
K. Olcson load the first sack aboard an air- 

eides on the Pacific Coast. 
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IN YOUR 
WTURE PLANS 


INCLUDE VOI-SHAN 
TITANIUM FASTENERS 


As pioneers in the manufacture of precision 
fasteners from Titanium and other super alloys, 
Voi-Shan can be of real assistance in your future 
planning. Centrally located field engineers will pro- 
vide you with accurate information on the uses of 
super alloy fasteners at the design stage, where it is 
important. Whether you require engineering assist- 


ance or prompt, precision manufacturing, you can 
solve your fastener problems with complete confi- 
dence at Voi-Shan. Write for the new, complete 
catalog today. 

VOI-SHAN also monufactures bolts from Discoloy, 
A-286, Greek Aealloy, AMS 5700, Inconel X, Refractaloy, 
Multimel N-15S, 19-9DX end K-Monel. 


VOI-SHAN MANUFACTURING CO., INC. 


8463 HIGUERA ST.. CULVER CITY. CALIFORN I A 






new SPEED CONTROL SYSTEM zeros you 

in at perfectly controlled minimum speeds! 



Now— continuous direct information about wing lift at a glance! The revolutionary 
Safe Flight Speed Control System eliminates last minute calculations of gross weight, 
acceleration, configuration, turbulence, etc. . . . automatically displays the best lift 
coefficient at critical take-off and approach speeds. Fewer high-speed landings 
with excessive wear on brakes and tires. No excessive reverse pitching and overshootsi 

Constant checking of the airspeed indicator Is unnecessary: when the pointer of 
the Speed Control Indicator is on the triangle, speed and attitude are correct . . . 
initial climb is best under existing power and weight conditions. The Speed Control 
System's instantaneous non-lagging operation is particularly important 
in the event of engine failure in multi-engine aircraft after take-off. 

Speed Control System components, including the Safe Flight Lift Transducer and 
Lift Computer— are rugged in design, unusually free of maintenance. Wing transducer 
coils are completely sealed. Flag alarm provides fail-safe indication. 

Speed Control System meets all pertinent Air Force, Navy and Civilian specifications. 



Write for detailed information. 

mSJRUfAENt CORPORATION 

"Pioneers in liff Insfrumenfor/on" 

WHITE PLAINS, NEW YORK 





WHAT'S NEW 




Telling the Market 

[■(lur-pngc bulletin A-65-1 describes 
Dodge Air-Crip Clutch for power trans- 
niissioii. gives selection data on sizes and 
air pressure data. Available from Dodge 

Mfg, Corp., MbhawaU, Ind Solid 

steel, wcldlcss rings in a variety of cross 
sections and shapes are described in 12- 
|U|e bulletin pulilishcd bv Kdges'atcr 
Steel Co., Box d78, Piftsbuigh 30. . . . 
-\pplic:ition and perfornianee of Porous 
mctsl and plastic structural and filtering 
material in aircraft ate described in 
booklet available from .Aircraft Porous 
Media, luc.. Glen Cove, N. V. 

New -t4-|xigc Standard Dial Catalog 
lists ]>reci.sion-macluncd and calibrated 
dials mamifactiircd by Ackerman Fn- 
gravers, 438 Broadwav. N'erv York 13, 
N'. V. . . . Electric Indicator Co., Ine., 
Springdale. Conn., has published 26- 
piigc Brochure F1-3A giving quick, com- 
prehensive rcfcrcuce to the company’s 
Elinco induction and torque motors. 
. . . Burnd\ Insnlug Bulletin Y.AF.34 
provides latest information on com- 
pany's tin-plated copper, nylon-insu- 
lated, compression-installed Insulugs 
and Insulinks. Write to Burndy Engi- 
neering Co.. Inc.. Norwalk, Conn. 

New Publications 

Farmers' Bulletin 2062. How to 
Spray the Aircraft A3'ay, is available for 
1 5 cents from Superintendent of Docu- 
ments, U-S- Coveniment Printing 
Office. Washington 23. D. C. . . . 
Rapid progress in fields of gas tiirbinc 
and jet propulsion b-v.s been matched 
bv great increase in liter.itnrc on the 
subject. National Biitem of St-andards’ 
new Bibliogra|)hv of Books and Piib- 
lislicd Reports on Gas 'rotbincs. Jet 
ProjuiKion and Rocket Power Plants 
(supplement to NBS Circular 509). 
brings to December 1933 the bibliog- 
nqshv originallv poblishcxl in 1931. 
Price- is 30 cents. Order from CPO. 

Desk Aids 

Pocket-size gage .selector is a slide 
chart giving basic dimensions and other 
information for ring and plug gages in 
fractional and numbered sizes. Selector 
is avaikible on request from 'Ditcadwcll 
Tap &' Die Co., Greenfield, Mass. 

Scries of valve selection charts gives 
cssenrial details about more than 80 
zero-leakage types developed especially 
for aircraft and guided missiles bv 
I'liturecrafl Corp. Write to the com- 
pany at Dept. .A-2, 1717 North Chico 
Avc.. El Monte. Calif. 
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FRONT VIEW OF A3D SKYWARRIOR empliasi/cs its coinpactncss. Nann«- head of landing goal is nolen-ortliy. 


How Douglas Designed the 


Skywarrior 




By Davul A. Anderton 

El Segundo. Calif.— Design of flic 
Douglas A3D SkjAvatrior is an outstand- 
ing application of the aircraft gtow-lli 
factor concept. 

As conceived in 1947, some know- 
ledgeable engineers saw a 200,000-lb. 
airplane as the only answer to the long- 
range mission problem the A’D is de- 
signed to solve. 

As currently built, the A3D weighs 
in at 70,000 lb., ready to go. It can 
operate from Essex-, Midway- or Forre- 
stal-class aircraft carriers at that gross 
ncight. It can speed along near the 
700-mph. mark, and can top 40,000 ft. 
It can carry mines, torpedoes, bombs, 
fuel or atomic weapons in its bomb bay. 

In Air Force markings— and at a 
liigher weight— the plane will serve with 
USAF squadrons as the B-66 tactical 
bomber series. 

Growth factor for the A3D is about 
6.4 pounds per pound; if the tiirief— to 
use one example— had not been in- 
cluded, the gross weight could have 
dropped by 12,300 lb., and smaller en- 
gines could have been used. 

► Many Firsts— Douglas El Segundo en- 
gineers knew thei' were tickling a tough 
problem in the .\5D requirements. TTie 
plane was to be their first sweptwing 
airplane designed for military operations 
around a relatii’ely low load factor and 
a rclatiscly high aspect ratio. I'hc dii'i- 
sion's first sweptwing model was the 
D-5S8-I! Skyrocket, a research airplane 
with high load factor and low aspect 
ratio.) This meant strvictnia! and aero- 
cla.stic problems. 
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It was to be the first airplane at El 
Segundo to have integral fuel tanks; it 
would require the largest and most com- 
plex hydraulic system they had yet 
built. The division’s first windtunne] 
model for flutter tests wiis built foi 
the A3D. 

It was the Navy’s first aiipbne with a 
folding vertical bil, as wefi as folding 
wings; the bomb bay had to be adapt- 
able for a tremendous variety of inter- 
nal stores. Mission requirements called 
for a tail turret armament system, an 
advanced bombing system and auto- 
pilot, and a special fuel system. 

From this formidable list, and the 
specifications for the mission, grew the 


Skywarrior. Production models, powered 
with the Pratt & Whitney /57 turbojet, 
have been flying for about a year, and 
the company says tliat- flight test prog- 
ress indicates the plane will be a highly 
successful weaixm. 

►Basic Layout— 'I he A3D isa highwing, 
sweptback, twin-jet airplane with a crew 
of three. Wings and vertical tail fold 
for carrier handling and storage. Offen- 
sive armament is mounted in a bomb 
bay of versatile design; defensive atma- 
iiiCTit is a twin-20-mni. tail turret de- 
veloped by Westinghouse, controlled 
automatically through an FM antenna 
located just above the turret, 

Wing swcepback is 36 deg, at the 


quarter-chord; dihedral is zero. Outer 
wing panels fold overhead; from the 
hinge line inboard, NACA slotted flaps 
are mounted. Lateral control is han- 
dled with a combination of spoilers and 
ailerons. Wing leading-edge slats ate 
automatic, 

Hie crew pilot and bombardier sit 
side-by-side; the navigator/gunner sits 
back-to-back with the pilot in a pres- 
surized cockpit. Seats arc stan^rd; 
escape from cockpit of the airplane is 
through a floor chute, pioneered by 
Douglas engineers in tlic FjD. 

Ahead of the cockpit, most of the 
nose is taken up by bombing radar an- 
tenna and other avionic equipment. Be- 
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Iiiiid the cockpit is a fuel tank, more 
avionic gear and the aiicraft power sys- 
tems, I'artlier aft i.s the homb bav, an- 
otlier fuel tank and tlie main landing 
gear. Not compartment aft contaiiii 
.'lime aMuiiic'. hut is iiiustly cranimcd 
Mitli amnmnition ,tml tiirtct .svstcni. 

► Rugged StnictUTC— walk along the 
A3D line shows the airplane to be 
3 conventiomil and simple structure, 
mostly of 75 ST aluminum alloy. 

Complete fuselages are introduced at 
early stages on the production line; 
wing and tail units are fabricated sepa- 
rately in conventional jigs. 

Basic fuselage layout consists of a 
nose section, a tail cone and a center 
section combining wing attachment and 
homb bay. 'I’wo rugged keels run from 
nose to tail, fanning tlie sides of the 
bomb bay and taking catapult and 
airesting-gear loads. 

3\’ing structure approximates a tor- 
sion box, but is designed as a hvo-spar 
iisscinbly witli vers' tliin skin between 
the spiirs- riuttcr requirements, rather 
than «'ing bending loads, dictated the 
choice of skin thiciness- From fuselage 
centerline to about a quarter of the 
distance along the outer panels, the skin 
thickness is a constant | in. 

► Aerodynamics— Nfuch information on 
the aerodynamic design of the AID was 
told by project engineer Harry Nichols 
to a recent meeting of the Los Angeles 
.lircraft section of the Societv of Auto- 
motive Mngineers.’ 

Nichols said that the airplane cliarac- 
tcristics seemed to be highly satisfac- 
tory because of the "happy combina- 
tion" of features selected. The wing 
aspect ratio of 6.75 was a compromise 
choice dictated by scseral factors. 
Range considerations were the first in- 
fluence, but there had to be compro- 
mi.ses with aerodynamic pitch-up at 
high speeds and wing flutter problems. 
As a result, the chosen aspect ratio is 
higher than most Navy airplanes, lower 
than most US.M'' long-range craft. 

► Growtl; Factor vs. Aspect Ratio- 
Earlier tliis fall. Dr. \3'illiam F. Ball- 
haus, then nnrking in the preliminary 
design section at FI Scgiiiido on tlie 
A3D, but now chief engineer of North- 
rop Aircraft, Inc., told an SAF. audience 
at the National Aeronautic meeting 
about the specific interaction of the 
growth factor concept and aspect ratio. 

Ballhaus Said tliat at one stage the 
acrodynamicists wanted to get mote 
range out of the A3D by increasing the 
aspect ratio a little. Some calculations 
based on tlie growth factor shossed tliat 
Ihe range actually would be decreased 
if the asjicct ratio «ere to be increased, 

Somebodv suggested that the aspect 
ratio be decreased instead; growth factor 
considerations showed that enough 
weight would be saved to give a final 

^^1 "lIDSIgn FenturfB ot tho Douglas ASD 
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PRESENTING THE FIRST PROPELLER-TURBINE AIRLINER 



TO GO INTO SERVICE IN NORTH AMERICA... 



TCA’s introduction of propeller-turbine Viscount 
aircraft is a miijor step forward in North American 
commercial aviation. Already proved by more than 
200 million passenger miles on European routes, the 
Viscount will go into TC.A service early in 1955 on 
U.S.-Ciinada and Canadian inter-city routes. 

The fiiglit of the Vickers-built airliner is characterized 
by a remarkable lack of vibration and a very low 


noise level, thus increasing both passenger and crew 
comfort. Cruising speed; 320 m.p.h. with four 
Rolls-Royce "Dart”, two stage axial flow turbines 
each developing 1,400 h.p. 

Its exceptional economy and ease of operation, 
together with its e.stablished popularity amongst air 
travellers makes it a notable "double-first” in airline 
operation on this continent 




TRANS-CANADA AIR LINES 

One of The IVerU's Greot Airlines 


inaeasc in the range. This, Ballhaus 
said, was the solution adopted- 

► Thickness and Sweep-Tlic wing of 
the AID tapers in thickness from 10% 
at the root to 81% at tlie tip; Nichols 
said ftis represented a compromise be- 
tween drag, structural weight and con- 
trol characteristics. 

Wing sweep is 56 deg., measured at 
the quarter-chord. At the time of the 
design, this seemed like tlic best num- 
ber for satisfactory lowspccd and high- 
speed flight control and stability. 
Nichols said that if El Segimdo engi- 
neers were to second-guess the sweep 
angle today, the best value would still 
be close to 56 deg., and in no ease 
more than 40 deg . 

Wing dihedral ""as set at zero de- 
grees, said Nichols. (The ai^lanc three- 
view looks as if negatir e dihedral were 
used, but that is because of the wing 
incidence.) Lateral stability considera- 
tions at the time of design sliciwed this 
to be the best compromise angle. 
Nichols s.aid that now they might pos- 
sibh choose a negative angle of minus 
one degree, based on current knowledge, 
to improve carrier approach stability, 
but present lowspccd stability is satis- 
factory. 

► Pods Again-F.nginc nacelles housing 
the Prjtt* Whitney J57s are supported 
as low as they can be and still give 
adequate ground clearance. Strong argu- 
ments for their location include tlic 
case of ser> icing, and tlie fact that the 



First picture of new Italian liquid-pto- 
pcltant rocket developed by A. C. Ro- 
botd, a Torin cn|incct, shows the simple 
layout of the missne. Robotti says the 
rocket is powered by a liquid bi-propellant 
combinaUon and that it is capable of 
supersonic speeds. Further details are 

restricted, he says. Sim and |eoiDCtry 

tactical capability of liic missile. 
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engines could be handled by standard 
Navy tor^o lift trucks with special 
engine support adapters. 

Position fot minimum drag was 
found in windtunnel tests; it requited 
that the nacelles bo raised so that their 
top edge would coincide with the wing 
upper surface. But moving the tsacelles 
up would aggravate the servicing prob- 
lem, and would interfere with the pres- 
ent flap, said Nichols. 

He pointed out that another very im- 
portant consideration was to minimize 
airplane changes if an engine model 
change were to be required. This did 
happen; engines were ciianged between 
e-rcperimental (Westinghouse J40) and 


the production (P&W J57) airplanes. 

► Escape Chute— The bailout chute in 
the A3D feeds the crew out of the belly, 
down and aft. The door in the belly 
is power-operated with cartridge-fired 
cylinders; the pressure will hold the 
door full open against the airstream at 
design limit speed of the airplane. The 
door acts as a windscreen as the crew 
bails out. The upper door of the chute 
is actually the cockpit floor; it is pulled 
down by the mechanism that operates 
the lower door. There are no projec- 
tions to snag clothing or limbs inside 
the chute. 

This choice of escape technique was 
not made lightly. Use of separate ejec- 
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tion scats would has’c meant blowing 
off the canojjy, which Nichols said 
would base caused a "serious enclosure 
design problem." Hie direct weight 
saving, iKJt counting the growth factor, 
was 550 lb. 

Nichols noted that if eiector seats 
had been used, the gunner would have 
had to face fonvard, which means mov- 
ing the rear cockpit bulkhead aft and 
reducing the fuel quantity in the for- 
ward fuselage tank. 

► Power Units— In the .ViD, uircr.ift 
aiixiluirs jxiwct for the electrical and 
hydraulic systems comes frcmi high- 
pressure air turbine units located in tlic 
fuselage. Weight saved was 125 lb.; it 
came from elimination of ducts, piping 
and w’iriiig in the wings, fuselage and 
nacelles. 

All the relays, batters, hrdraulic 
s-alvcs and reservoirs arc loc.ited within 
a radius of about three feet from the 
dris’c unib. Nichols said this is ex- 
pected to result in less battle damage 
than if the tinib were strung out. Ihere 
is arlded combat protection provided 
by flak curtaios shielding the units. 

Most of the armament and stores car- 
ried in the bomb bay attach to a rc- 
mosablc )slatfonTi located about lialf- 
way ii|) the height of the bay. Bombs 
ate carried on iiidiridiuil ejector racks 
to guarantee positisc separation. Just 
alicad of the bomb ba\’ on tlic fuselage 
belly, tliere is an anti-bnffct rake, auto- 
matically lowered when tlic doors arc 
o|>encd. 'Ibis rake bus reduced the 
o|Kn-hay buffet tematJably. Nichols 

► Extra Thrust— Rato bottles— 12 of 
them— arc used for carrier takeoffs at full 
gross weight, where catapulting is not 
desirable. 'Ilicrc is enough extra thrust 
available to give spectacular takeoff per- 
formance; for 6sc seconds, the big 
plane could fly vertically on Rato jilns 
engine thrust. After t.ikcoff. the Isottlcs 
ate jettisemed. 

Eucl for the [57 engines is carried in 
four locations- two self-sealing fuselage 
tanks and two integral wing tanks run- 
ning from the fuselage intersection to 
the w ing fold line. 

This distribution of fuel weight 
forced Douglas engineers to look into 
a means of controlling the center of 
gravitv position. This is done with an 
clectncally controlled transfer valve be- 
tween forward and rear fuselage tanks, 
l ire operation is coiitroUcd from a pre- 
set schedule of tank Iciol; fuel quantits' 
probes in liotli tanks sense the fuel 
lescls and start or stO|> tlic transfer. 

In addition, the |>ilot can elect to 
transfer fuel from the wing tanks to the 
fuselage tanks; the fuel is pushed 
through by air pressure from engine air 

There is a dividend pid by this sys- 
tem in the reduction of fuel hoiloff. 
The pilot waits until the sving fuel is 
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AIRBORNE’S 
FAVORITE OF THE 
BUSH LEAGUE 


Airborne's R-652 rolaiy actuator sup 
finger-tip taxiing control bush pilots 
fly the Otter in and out of makeshift 
Canada’s rugged north. On landing a 
off, the pilot etiergizes the actuatoi 

has proved as sturdy and reliable ii 
as the Otter itself. 
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de air; he then dumps this 
:1 into the fuselage tanks and 
;ir temperature. Tlie drop in 
ire means less boiloff of the 
Its of the fuel at atti- 
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PRECISION 

PUSH-BUTTON SWITCH TYPES 


Looking for precision-built push-button or snap-action 
switches in the 16 to 50 ampere range with operating 
pressures of approximately 4 pounds? 

Chances are, Hetherington has just what you want — 
in standard types — backed by a record of proved per- 
formance in critical aviation or military applications. 

Just about any circuit, activating arrangement or mount- 
ing style is available and each standard type is readily 
adaptable to numerous and inexpensive variations. 

Write for catalog — or send details of your requirement 
for recommendation by Hetherington switch specialists. 

HETHERINGTON, INC., SHARON HILL, PA. 


PROMPT 
DEUVERIES . . . 
LARGE QUANTITIES 
OR SMALL 


f/€TH£IUNenN 

SWITCHES WITH BUILT-IN INDICATOR LAMPS 
MINIATURE SWITCHES 
TOOOIE SWITCHES • ROTARY SWITCHES 
SWITCHES TO MILITARY SPECIFICATIONS 


feed back any load into the control 
column. 'ITie spoilers do not operate 
when the ailctons ate on the “manual" 

► Flutter Problems— Douglas engineers 
knew they were going to have some 
kind of aeroelastic problems with the 
A3D, so early in the game they got into 
a deep study of flutter. A very complete 
survey of the program was presentM by 
four kl Segundo engineers at the recent 
SAE national aeronautic meeting; the 
material appearing here is adapted from 
that paper.' 

The preliminary flutter anahsis was 
done on analog computer at the Cali- 
fornia Institute of Technology. Early 
in the program, the horrible happened. 
'ITie flutter speed was below the design 
speed of the airplane. It was a problem 
of tlie basic wing, and showed up with 
or without naceiles on. 

Three major changes were made as 
a result: Nacelles were relocated some- 
what outboard and forward of the origi- 
nal locsition, the wing torsional rigidity 
was incrcistd, and the pod-pylon rolling 
rigidity was incrca.scd . 

Parallel witli the analog program, 
Douglas engineers designed and built 
a flutter model, which was not com- 

C ' cd until after tlic prototype design 
been frozen (with changes incor- 
porated from the flutter analysis), 
W'indtunnel tests were made in three 
phases. A wing alone was tested in the 
Douglas lowspccd tunnel, primarily as 
a matter of convenience. The full 
mode! was tested in tlie 10-ft. tunnel 
at low speeds in the Guggenheim Aero- 
nautical Laboratory of Cal Tech. Vari- 
able-density tunnel tests were done in 
the Southern California Cooperative 
Windtiinnel. 

► Test Resiilts-The flrst model tests 
confirmed the computer results for wing 
alone; but with prototype nacelles on. 
flutter occurred at a speed well within 
the airplane speed range. "This was a 
disquieting es’ent," said one of the engi- 
neers. because the computer liadiTt pre- 
dicted this. 

Stiffer pod-pylons improved tlie situa- 
tion, but didn’t complete tlic job. But 
other developments were more favor- 
able. The flutter developed slowly and 
was not wildiv divergent. Simulation of 
fuel weight raised the point of neutral 
flutter stability beyond the design speed 
or stopped the inner-panel torsional 
flutter completely. Limit speed at alti- 
tude could DC readied without miming 
the risk of flutter. 

Production nacelles and engines were 
to be different, and the combination 
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NEW G-E turbosupercharger kit boosts 
Stratocruiser’s speed, range and payload 

Now ... at no increase in operating cost. Pan American’s Boeing Super 
Stratocruiser fleet can make daily, non-stop flightsfrom New York to Europe. 


General Electric’s new CH-10 modification kit contains all parts 
needed to install a slightly larger turbine wheel to replace the 
one now used in Boeing Stratocruiser turbos- This new wheel re- 
duces back-pressure on R-4360 engines. It lowers engine cylinder 
temperatures. By reducing cooling air requirements, it permits 
drawing the cowl flaps closer to the engines to reduce drag, 
increase Right speed. 

On Pan American's forthcoming Super Stratocruiser Rights 
from New York to London and Paris, the CH-10 turbosuper- 
cherger helps make possible a 95-miIe range increase; a five-knot 
speed increase; plus several hundred extra pounds of load ca- 
pacity. Now it is possible, also, for Super Stratocruiser Bights 


to bypass the traditional West/East refueling stop at Gander, 
Newfoundland — a stop all other un-modiped Slralocruisers 
continue to make! 

For further application data on the CH-10 modification kit, 
contact a G-E Aircraft Specialist via your nearest Q-E Appara- 
tus Sales Office. If you wish, write to Section 231-2, General 
Electric Company, Schenectady S, N. T. 


T^vgress k Our Most Important Product 

GENERAL® ELECTRIC 
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NON SIH> to PARIS or 

Worlds quietest most powerful. 
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STBATOCRUISERS 


IDNDON AT i EXTRA COST 

most comfortable, over-ocean airliners 

Nightly to LONDON! Five a week to PARIS! 

Superb "President" service. Cuck- 
l.iils, or your favorite refreslunent, ap- 
pear (inkling at your elbow. Witli hors 
d'oeuvres, of course. Then, somehow, 
you sense Paris is near. Nfeals prepared 
by renowied Maxim’s of Paris are be- 
ing servedl Whether it’s ’Breast of 
Chicken Veronique— Filet .Wignon 
Rossini— or some other specialty— 
Maxim's gives it a unique touch of 

Staterooms available. Want to be 
alone? You can be, with your wife or 
business companion, in the seclusion 
of a Presitleiil Stateroom, designed by 
Dreyfuss. Lounge chairs, both upper 
and lower berths— retire when it suits 
you best— generous shelf .md closet 
space, private wash basin, private bar, 
special service. Just $!25 extra for 
double occupancy. 

Choice of service. Ten flights each 
week are by regular, first-class Presi- 
dent service . . . two a week are by the 
famous President Special, a deluxe, 
extra-fare flight. You may use the pop- 
ular Pan Am "Pay-Liitcr” Plan to fi- 
nance yoiu trip, it you wish. 


• By December 15, Pan American's 
new fleet of Super Stratocruisers 
will be flying daily to Europe on 
regular non-stop schedules. 

These great airliners are super- 
powered. Each is equipped with 4 
new turbo-superchargers— new pro- 
pellers— more fuel capacity for in- 
creased over-oce.m dependability. 

Tliis means you can now enjoy quiet, 
restful sleep as you lly on, high above 


the weather, to pabis ob london. 
YquII land refreshed, ready for work 
or fun, in the morning , ■ . because 


An all-sleeper service. Stretch out 
your feet as far as you can— yours can’t 
touch the seat in front! Yours reclines 
to InMength! Thai’s Sleeperette* 
service . . . another Pan Am exclusive, 
If you choose, reserve a berth — foam- 
soft— at slight extra cost. 



FIRST ON THE ATUNTIC ... THE PACIFIC ... IN LATIN AMERICA . . . 'ROUND THE WORLD 

Experienced Airline 



Another "plus" for America's most luxurious skyliners 


SomcMiin^ new lias liccn added to tlic 
name of Pan Ainctican W'orld Ainvay's 
StratocruiscTS. It is tlic designation 
“Super,” svhicli tlic airline is applying 
to its Boeing Sfratocniiscrs after install- 
ing nciv tiirbosupcrcliargcis, new pro- 
peller and extra fuel tanks. Tlicsc Super 
Stratocmisers will be able to handle 
Pan American's daily flights to Europe 
on regular nonstop schedules. 

From the very first, the traveling 
public has slioini a marked preference 
for the big. quiet, roomy Boeings. The 
lower-deck Imingc, an cxclusiie feature, 
affords a welcome roam-antiind break. 


particularly on loiig-dishince flights. 
And the greater quiet and roomier scats 
arc other repeat-business adiantagcs. 

During their years of scnicc on drv 
mcstic and global routes, Boeing Stratn- 
cniijcrs haic carried Over two and 
three-quarter million passengers, and 
have flown more than 150.000,000 
miles in commercial service. Tlieyh’c 
completed almost 25,000 trans-ocean 
crossings. In addition to this vast back- 
ground of cominctcial flying, the Strato- 
etuisers’ military counterparts, the 
C-97s. haic for years 0 |)crated through- 
out the M-orld as cargo, personnel 


and hospital .ships for the Military Air 
Transport Service, and as fanker-tnms- 
ports for Strategic Air Command. 

Pan American's trans-Pacitic Stiato- 
emisers fly the longest non-stop over- 
water leg of any U. S. ecitified commer- 
cial airline, the 3,8-16-innc aerial voyage 
from Tokyo to Honolulu. On this route, 
flving the liigh-altitiido jet streams, the 
Stratocmiscr logs the fastest block-to- 
block speed currently scheduled for any 
aitplanc, 3-14 miles per hour. 

Now, Pan American's iicsviy modified 
Super Sttatocruisers will be able to turn 
in even more impressive performances. 




was stabili/ing and permitted flight at 
all design speeds and altitudes. 

► Some History— Navy Bureau of .Aero- 
nautics first started talking in 1947 
about the airplane concept th.it was to 
lead to the S^Tv-atrior. 'Ihe first Navy 
weight estimates started at 62.000 lb. 
and went on up to 200,000 Ib. With 
mote detail studies out of the w.iy. the 
Navy trimmed its sails to a 130,000-lb. 
airplane. Later they whittled that 
figure down to 100,000 lb. 

Iliat .size pegged it for the super- 
carriers only; but Ed Ileiiiemann, hard- 
headed chief engineer at El Segundo, 
decided to beat that figure by a con- 
siderable margin so that the plane could 
operate off tangible carriers, instead of 
being limited to some future design. 

Hciiieinann's skepticism paid off: 
less than one vear after the Navy told 
Douglas to go alic-ad with tlie A3D, 
Congress lopped the super-carrier out 
of the budget. Now reinstated as tlie 
Forrcstal class, the siipet-cirricr will not 
liavc any monopoly on the A3D; the 
plane can operate off modified Essex- 
tiass and the Midwiv-class carnets as 
well. 


THRUST & DRAG 


Tired of making hinchtime sketches 
on paper napkins and placeinats? The 
soliitioo was found by Fairchild Engine 
Division, just in time for the recent 
•SAE national aeronautic meeting. 

It's an cngincCT’s doodle mat, )>Iuee- 
mat size, with a 7xl2-in, grid and title 
block printed in light green. Title block 



lias room for the date, title, and ap- 
provals; it provides one line labeled 
“conceived by” and a second labeled 
"counselled by,” as you can see by the 
reproduction above. 

Now, tlianks to Fairchild, yon can 
cat your lunch and make drawings or 
graphs to scale at the same time. 

I predict this mat will eventually re- 
place the back of the envelope, the 
paper napkin, the ucws|iaper margin on 
which most of our leading aircraft have 
first seen the light of dav. 

Complexity, the arch-foe of the air- 
craft designer, has begun to bother 
the automotive people. They don't 
realize it yet, perhaps, because (he first 
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ads for a J9SS model praise a more- 
complex mechanism. 

You hnow about hydraulic dnVes? 
You hnow boil' simple it is for any 
mechanic (bacled with the lesource.s 
of any large machine shop) to main- 
tain and overhaul said drives? 

No more. Most recently, this par- 
ticular J955 car has got variable-pitch 
blades on the turbines of its transmis- 
sion. Is the next year’s model to 
feature variable inlet guide vanes? 

Let this column be tbe first to sound 
the call for a return to a design phil- 
osophy of less complexity, of design 
ingenuit)’, of a stripped-down auto- 
mobile. f don't need all those instru- 
ments; /ust give me a couple of svam- 
ing lights and a speedometer, Strip 
off ali the extra chrome and the seven 
controls for the air-conditioning unit 
and the powered seats- 

Then we’ll have a car that can heat 
those foreign models from a standing 
start. — DAA 


NEA Develops New 
Landing Lights 

Inexpensive, liigh-intcnsity condenser 
discharge lights which give better visual 
ground reference to pilots making instru- 
ment approaches than conventional 
landing lights have been developed by 
Northeast Airlines and have been ap- 
proved by tlic Civil Aeronautics Admin- 
istration, according to NEA. 

The Northeast system uses two high- 
intensity condenser discharge lights, 
spaced 150 feet apart at the approach 
end of a rumvav, Thc)' are focused on 
a |)Oint on the middle marker which is 
at an indicated altitude of 500 ft. At 
this spot, the pilot sees both lights at 
maximum intensity. Lens characteristics 
of the lights arc such that as the plane 
approaches the runway threshold the 
intensity diminishes so as not to blind 
the pilot during the critical flarcout 
period prior to landing. 

NEIA says that during test flights con- 
ducted at Nantucket Island (chosen be- 
cause of its frequent bad weather which 
allowed tests to be completed rapidly) 
the lights could be seen through fog 
"for substantial distances, indicating 
that their penetration power is sufficient 
to giic visual aid although the aircraft 
is still on instruments." 

Installation is inexpensive enough to 
allow the lights to be installed at small 
airports where cost of more elaborate 
had-weather lighting equipment would 
be prohibih'vcly high, NEA says. 

Experimental and development work 
was accomplished under the direction 
of F, C. Barker, director of communica- 
tions for Northeast, and K. J. Germes- 
hausen of Edgerton, Germeshausen and 
Grier. 
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NORTH AMERICAN E-S«-D JET INTERCEPTORS IN PRECISION FORMATION. 


TITANIUM. ..performance-proved in the F-86-D 


REM-CRU titanium has l>een used for vital 
parts of North American’s F-86-D jet inter- 
ceptor since its maiden flight in 1949 ... as 
it has in most other advanced-type aircraft. 

For REM-CRU, largest producer of tita- 
nium, led in the development of titanium al- 
loys for aircraft applications. And manufac- 
turers depend upon REM-CRU titanium 
alloy grades C-llOM and C-130AM for pri- 
mary structural fuselage frames and wing 


spar fittings ... as well as for other vital parts 
of modem high-performance aircraft. 

Now, REM-CRU’s greatly expanded facil- 
ities insure prompt delivery of sheet, strip, 
plate, bars, wire, tubing and forgings ... in a 
wide variety of sizes, shape.s and grades— in- 
cluding new REM-CRU high-strength, weld- 
able alloys. REM-CRU’s engineering staff is 
always ready to help with the application or 
fabrication of titanium. 

To Uprp obri-im a! iho lolrX derelopmeolt an <hU 
vilnl mrlal. Krile lor Ihe Row-C.ru Reriric-n her 


REM-CRU 

TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 


PRODUCTION ENGINEERING 



Dart Spearheads Rolls-Royce Drive 


By Robert Holz 

Dcthrt’, England— Rolls-Rov-cc, l.td., 
is dc\'cluping a strong challenge to the 
dominance of .American engine inanu- 
f.icturers in the international airline 
market- Spearhead of the Rolls drive 
ill the commercial gas turbine market is 
tlic Dart turboprop, which has ahead)' 
accmmilated mote than 250,000 hr. of 
filing in tegular airline scA'icc, 

■•llie Dart is folhmed by the R.B.109 
s|)lit eoiiiptcssor turboprop aimed at 


about 4.000 shaft horscpoivct and an 
attractive fuel Consumption rate. Rolls 
also has dci’elopcd the Conway by-pass 
turbojet, scheduled to power the 
k'ickers V-1000 muld-jct transport and 
being considered bi' other airframe man- 
ufacturers on both sides of the .Atlantic 
for further transport use. 

► 'futbopiop Favor— Botli the Dart and 
the R.B.109 have stirred more than 
academic interest among U.S, airlines 
and airframe manufacturers where the 
current future equipment trend is run- 


ning strongly in favor of turboprop 
over turbojet powcrplants for upcoming 

I'lie Dart is now in regular airliner 
senice poiiering the Vickers Viscounts 
with British European Airways, Aei 
l.ingus and .\ir bhance. It will make its 
.\mcrican debut this winter with do- 
liven- of the first Viscount to Trans- 
Canada ,^ir Lines, and during 1955 will 
become the fint foreign engine to op- 
erate with -a U. S. rimiicstie airline, fol- 
lowing initial N'iscount deliveries to 
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Capitnl Airlines next Match. 

Further U.S. interest in the Dart 
comes from Convait wlietc a four-Dart 
version of its Convair-Lincr 240 ait- 
fniine is being seriously considered to 
compete with the Visc’mmt hairdiild 
also is interested In U.S. manufacture 
of the Fokker l'-27 fecdcrliner powered 
by two I7arts, and at least one of Lock- 
heed's future transport proposals is 
being engineered around four advanced 
Darts. Douglas has picked the R-B.lOy 


for a variety of its future commercial 
projects including the DC-7D and its 
twin-engine helicopter. 

► Westinghousc Rights— The Aircraft 
Gas Turbine Division of VVestinghouse 
Flretric Corp. has U. S. sales and manu- 
facturing rights for Rolls engines. It is 
likely that any sizable demand for Rolls 
turboprops by American airframe manu- 
facturers would be liandled by produc- 
tion under license at the Westinghousc 
Kansas City plant. 


Rolls is now svcil into its temth year 
on Dart development and is pushing its 
current program toward the twin goals 
of boosting power to 2,000 shaft horse- 
power and increasing service life to 
1,500 hr. between overhauls. Darts now 
flying witli tlic airlines are the Model 
505 rated at 1,400 shaft horsepower 
plus 365 lb. jet thrust. 

Rolls' .^ero Engine Division at 
Derby is now in production on the 
Mode] 506 Dart, whicli will be de- 
livered to all Viscount customers whose 
orders follow Trans-Canada Air Lines. 
'Ihe Mode! 506 is limited to the same 
takeoff rating as the Model 505 because 
it uses the same reduction gear. 

► Reduction Gear Unchanged-Rolls 
has been using the s.ime reduction gear 
developed for the original 1,000-shaft- 
horsepower rating of the Dart and has 
inishcd it to the limit in absorbing the 
current 1,400-shp. takeoff power of the 
505. Use of the increased power offered 
bv the Model 506 is limited to cruising 
operations where from 4 to 7% im- 
provement is available depending on 
speed and altitude. With the increased 
cruise power goes an average reduction 
of 5® in specific fuel consumption. 

Improvements on the Model 506 
tiigine arc the result of Rolls poliev of 
pushing componentdcvelopmcnt. Rolls 
engineers emphasize how this pavs off 
m the development life of an engine. 
Tlie Model 505 Dart produces 4.400 
shaft horsepower at its turbines. Total 
of 3.000 Up. is required to operate the 
two-stage centrifugal compressors, leav- 
ing a residue of 1 ,400 for takeoff. 

Anv improvement in component 
cfficiencv pays off dircctlv in increased 
power delivered to the propeller, since 
the power required for the compressors 
remains constant. 

► Polished Vanes-Tlins even minor im- 
provements nndc in the \fode! 506 
components produced an additional 150 
hp. These improvements include clean- 
ing up tlie rotating guide vanes of the 
compressors bv thinning the leading 
edges and polishing the vanes instead of 
leaving a shot-pcen finish, and increased 
.space/chord ratio on the norale guide 
vanes for the high-pressure turbine. 

Tire Model 506 is regarded bv Rolls 
as strictlv an interim engine to provide 
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TAPERED SHEET 

by ALCOA / 


Putting the caper in aluminum sheet and plate is no 
longer the operation of skin mills alone. A powerful 
new production tool io the form of the world's largest 
tafiered sheet and plate rolling mill has been activated 
by Alcoa. By using coll tapered sheet or plate, manu- 
facturers make use of the tremendous productive 
capacity of this mill without the expense of installing 
and operating banecies of skin mills. They make full 
use of the protection offered by cladding — using 
standard properties, the cladding on this sheet tapers 
with the core — and the cladding is on both sides of 
roll tapered sheet! 

AIcoa®Tapered Sheet and Plate is another example 
of the teamwork that goes ioto every Alcoa product. 
It has received team co-operation from alloy selection 
to final inspeaion. Alcoa specialists, highly skilled in 
their fields, have carefully guarded the working tem- 


peratures, pressures and speeds — assuring a uniform, 
high-quality produa from the start. 

Today, Alcoa Tapered Sheet and Plate sheathe 
America's air arm — like the Boeing B-47 and B-52 
. . . and the Northrup F-89. For complete informa- 
tion about all our aviation facilities — especially this 
new rolling mill — write: ALUMINUM Company of 
America, 1800-M Alcoa Bldg,, Pittsburgh 15>, Pa. 

ALCOA g, 
ALU/WUNUiMt 



Here is a job well done-emphasizing the efficiency 
of complelely-inicgraled aircraft production under 

This is the story at OAP-6 (Government Aircraft 
Plant No. 6) in Marietta, Georgia, operated for the 
U.S. Air Force by Lockheed and now turning out 
B-47 jet bombers and big C-130A turbo-prop com- 
bat transports. Only at CAP-6 is there so much 
room under one roof— 76 acres, combining room 
for four spacious assembly lines with a gigantic 
fabricating area where 50,000 parts are now being 
made with room to spare. 


The size of the main building has contributed 
much to GAP-6's fine 3-year production record of 
never missing a schedule— making for fast flow of 
materials and communication, thus reducing man- 
hours. Equally important is the enthusiastic team- 
work of these Georgia aircraft workers. In i'A 
short years a close-knit team of 14,800 workers has 
been developed— with a spirit and determination to 
do a good job unmatched in the industry. 

Already a vital part of America's defense indus- 
try, GAP-6 in Georgia cun easily produce still more 
and still bigger aircraft. 


U.S. Air Force Lockheed 

fJouf. Aircraft F^ant No. 6 Aircraft Corporation 


Georgia 

i>iuision. Marietta 


Save labor. ..cvf tests with 



ROLLS. ROYCE TECHNICIAN fits vhraiidctl 
tuihine blades on Uait turbine. 


improved cruise performance for Vis- 
count operators until tlic Dart Model 
510 is available, llic Model 510 is de- 
signed to take advant.igc of all tlie 
Model 50fi component improsements 
over the full operating range of tlic 
aiginc plus atlditioniil turbine modifica- 
tions that will offer better altitude 
pcrforniancc. 

.Manufacturing is now under ivay on 
the .Mtidcl 510 at Derby and the first 
engines are expected to be delivered 
next summer- Central ,\fiie.m Airwas-s 
will be the first operator to use the Dart 
510 on its Viscount 700D next Novem- 
ber. Central African will need the addi- 
tional Model 510 performance for its 
operations from airports combining 
high altitudes and high temperatures. 

► Same Weight-The Model 510 will 
deliver 1.550 shp. at takeoff and offer 
a further advantage of an average 1% 
improvement in cruise performance at 
altitude. Specific fuel consumption will 
be 0.77 lb. per hp. per hr. at sea level. 

In addition to a nesv reduction gear 
that will stretch well hesond the Model 
510 takeoff power, the non’ model will 
incorporate triple tip seals for the tiir- 
btne blades. Some of ejijital’s Vis- 
counts will ]« delivered with Model 506 
engines, but the bulk of the order will 
be eeiuippcd with Model 510s. 

nic Model 510 will have tlic same 
weight and dimensions as earlier Darts. 
Rolls estimates tliat conversions of all 
models from the 505 to tlic 506 and 
510 configurations can he made during 

► Power and Economy— Rolls has a 
further development stretdi of the Dart 
in tlic mill aimctl at providing 1.800 
to 2,000 shaft hp. for takeoff. This 
model, known as the RDa.7. will feature 
compressor improvements and addition 
of a third turbine. American inanufac- 




Autontatit Feeding and Setting! 
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turcfs report Jlolls is oHering prototype 
RDa.7 for delivery in about three years. 
Most of the advanced U-S. transport 
proposals incorpotating the Dart arc 
•inticipating thi.s model. 

Rolls development engineers empha- 
size that their philosophy combines the 
goals of increased power with improved 
operational economy. 

"It's simple enough to just open up 
the engine and move more air to get in- 
creased power at the price of less op- 
erational economy." they told Aviation' 
Wef.k. “We are after the increased 
power only if wc can get eeonomy too. 
To do that it is necessary to increase 
the cfEciency of engine conmonents." 

► Commercial Desippi— The Dart is one 
of the few gas turbines in the world to- 
day that was designed from the start as 
a commercial engine. Rolls credits this 
initial approach with much of the suc- 
cess of the Dart in airline operations. 
Emphasis in Dart design was on the 
reliability required for commercial serv- 
ice rather than the pure power sought 
by the militaiy. 

When the Dart was laid down in 
1945 its design was aimed at only 1.000 
slip, and Rolls components that had 
been service-tested in other engines 
were used where possible. For example. 
thc two-stage centrifugal compressor on 
the Dart is basically the same design 
as the t«'o-stage supercharger on the 
Merlin piston engine that ha<3 been 
proved in wartime combat operations 
on the SpitCre and Mustang. 

With the relatively lower power goals 
of the Dart also went rclativclv low 
turbine temperatures that arc a major 
aid in achieving operational reli.ibilitv 
for gas turbine powaplants. 

► Flame Tube Problem— Tlie Dart re- 
cently has been given technical clear- 
ance by the British Air Regi.stration 
Board to go to 1.050 hr, bchscen over- 
hauls in airline service. Rolls’ goal is 
now to increase tliis intcn'al to 1.200 
lir. 

Briti.sli Furo|>can Ainvays has been 
operating its Darts at 750 hr. between 
overhaul with .some of its engines now 
having a total service of 1 ,800 hr. 

Flame tubes have been the most 
critical maintenance item on the Dart, 
despite relatively low operating tempera- 
tures. BKA is now changing flame tubes 
at 500 to 750 hr, but Rolls has devel- 
oped a new flame tube that it hopes 
will last 1,200 hr. BFA inspected some 
flame tubes after 400 hr. service and 
found signs of deterioration. Ilowevcr. 
similar chects at 500, 600 and 750 hr. 
revealed little more damage than the 
400-hr. check. 

Rolls developed a section to replace 
the damaged area that can be hand- 
welded onto the flame tubes during 
overhaul. However, due to its main- 
tenance schedules, BEA prefers to re- 
place the flame tubes rather than rc- 
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The modern airplane is a hardy 
bird — only the roughest landings, 
the fiercest bufferings aloft are likely 
to strain its structural members. But 
how can you judge whether a jolt is 
serious enough to cause internal 
damage? That’s where the General 
Mills Flight Recorder comes in. 

This new device records the exact 
amount of punishment the airplane 
has taken; it tells maintenance men 
at a glance whether an expensive 
structural inspection la necessary. 
The Flight Recorder etches a con- 
tinuous 300-hour record of heading, 
airspeed, vertical acceleration and 
altitude on aluminum foil. In event 
of a crash, its priceless data will sur- 
vive a 2,000“F fire or shocks of 100 
G’s; the instrument will keep on 
working for a full 15 minutes after 
the aircraft’s power fails. 

Sound engineering and precision 
craftsmanship go into every General 
Mills Flight Recorder; the same 
high level of excellence identifies 
sub-contract production and con- 
tract research at the Mechanical 
Division of General Mills. 

II.WE VOI' A 

ill Ihvnejieltbf 

General Mills can help you with 
electronic and electro-mechanical 
research, design, development, pro- 


aircraft systems industrial 
strumenl^ion ayid control special- 

S ttion and missife contrrJ systems 
electro-mechanical computers 
motely-controUed manipulators Q i- 
lemetering (radio and wire) Q fine- 
particle technology Q meteorological 
and high-altitude research. 


MECHANICAL olvisioN OF General Mills, Inc. 




place the worn areas by hand-welding 
on the new section. 

Failure of small spacing gears in the 
torquemetcr was a persistent service 
problem that requited a change in gear 

► Service Organization-Turbine blade 
failures were also encountered during 
ground operations below 10,000 rpni. 
These failures were traced to a slight 
dimension reduction authorized to ease 
machining operations during produc- 
tion. While the original dimensions 
were being restored to production 
blades, the BEA engines were restricted 
from operating at the tpms. where 
resonance occurred. This had no effect 
on Right operations and simply meant 
that the Viscounts had to taxi at either 
faster or slower engine rpms. than 
normally. 

Rolls learned during its initial \en- 
ture into the airline market with the 
Merlin in the Canadair DC-4M air- 
frame that a strong service orgitnizatiou 
is necessary to stay in commercial com- 
petition. Its service department is now 
organized into two divisions and is be- 
ing expanded to handle the growing 
load of Viscount operations. 

The Field Service Department main- 
tains liaison with Dart operators, closely 
monitoring engine operations and 
maintenance, providing operators with 
manuals and arranging training for air- 


line Mrsonnei in the Rolls service school 
at lierby. First batch of Capital Air- 
lines’ technicians are now studying the 
Dart in the Rolls service school. Field 
service now maintains from three to 
seven men permanently with BEA at 
its London .Airport maintenance head- 
quarters. 

► Expanding Facilities- Hie I'tchnical 
Scn'icc Dis'isioii is respiinsiblc for ilt 
signing modiheations for the engines to 
meet service rcqiiiremcnls and eliminat- 
ing persistent problems such as the 
flame tubes, torquemeter gears and tur- 
bine biade failures. It also operates an 
merliaiil shop for Darts at Derbs' that 
now handles from about seven Darts 
ncekiy and is expanding its ttipacits to 
4s Darts monthly. 

Rolls now does all major merliaiil for 
airline Darts at Derbs. Its main over- 
haul shops are at Glasgow Init all new 
engines joing into service are handled 
first at Derby where there i.s close liai- 
son with Kngiiieering. 

► Local Tools-Rolls policy is to en- 
courage local purchase of tools for for- 
eign ovetliaul depots and the Technical 
Service Department recently eomplctcd 
a study for Capital on the use of Ameri- 
can-manufactured tools for its overhaul 
depot to be established in Virginia. 

One of the main problcm.s in crank- 
ing in .service-dictated modification for 
the Dart is the relatisely slow binltiii|) 


of service experience bv three European 
Viscount operators. European airline 
schedules are such that the average daily 
utilization on the Viscounts is only five 
hours a day and the BE.A Darts come 
through the Derby oserhaui shop only 

Production of the Dart at Derby has 
kept well ahead of Vickers Viscount de- 
mand to date. However the rising Vick- 
ers backlog on the Viscount has riictatcd 
.III expansion of Dart production facili- 
ties at Derby that « ill be made possible 
bv shifting the remaining production 
of the Griffon piston engine to Glas- 

► Started in 1943— Rolls now has more 
experience in the design, testing and 
production of turboprops than anv other 
engine firm in the world. 

It began its turboprop work in 1945 
with a propeller attached to the Der- 
went centrifugal-flow turbojet and, in 
addition to the Dari, the 3,000-shp. 
Clyde turboprop was designed, built 
ani developed through 5,000 hr. of 

With the prototype split-compressor 
R.B.109 being readied for initial test 
running in the spring and more ad- 
Minecd turboprop developments loom- 
ing for the future, Rolls is bent on turn- 
ing its 11 vears of turboprop experience 
into a strong bid to capture the rapidlv 
growing airline market. 
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Capital Spending Plans for 1955 » . . 

Here is Good News 
About Business Prospects 


III 19-55, -Ameiican industry is now planning 
to spend witliin 5 jiit cent of llie amount it is 
upending (his year cm new plant and ec|uipnient. 
Tliia is the tensely awaited result ol a elieck-up 
just completed by the McGraw-Hill Department 
of Economics. 

Hundreds of companies, by far the 
largest number in tlie eight-year history of 
these McGraw-Hill surveys, cooperated in 
the check-up. Combined, they represent 29 
per cent of all industrial employment and 
over GO per cent of employment in the in- 
dustries where capital investment is high- 
est. Such a broad cross section constitutes 

PLANS FOR CAPITAL INVESTMENT 


ailLIONS OF DOLLIRS 



All INDUSTRV 23,271 2l,78< 20727 —5 



a reliable gauge of the plans ol industry as 

What is the meaning of these plans, detailed 
hy the table below, lor capital investment next 
year? Is it good or Imd news, so far os it con- 
cerns the prospect of continuing prosperity? It 
is to this crucial question that this editorial is 
addressed. 

Key fo Prosperity 

It is not only good but very important 
business news that Aiiiei-icaii industry 
plans to spend in 1955 iiliiiosi as luucli for 
new plant and equipment as it is spending 
this year. The reason it is important is that a 
high level ot activity in the capital goods in- 
dustries is universally recognized as a particu- 
larly potent ingredient of prosperity for the 
nation as a whole. A dollar .spent for capital 
goods is spent again and again for wages and 
materials. Its stimulating effecLs, called by econ- 
omists multiplying effects, move through the 
economy in much the same way that a pebble 
toised into a pond creates a widening circle of 
ripples. This is one reason why there is such in- 
tense business interest in the surveys of plans 
tor capital investment. 

Here are the principal reasons why the results 
of the McGraw-Hill survey are a good omen for 
continuing prosperity: 



1. AiiiPi'icaii iiicliiKli'y is (iemoiistratiii;: 
that it does not need the stinuiliis of war* 
created sliorlu^'es, or a rearinuinenl boom, 
ill order to iiiaiotiiiii a vei'y hi|:]i level of 
capital invesliiieiit. 

Tlie slight decrease now planned for 
1955 will still maiiiUiin a level only about 
11 ppicenl below the all-linie peak at- 
tained in 1953 iiiuler the stimulus of a de- 
fense expansion boom. 

2. Capital invesliiieiit promises not 
merely to stabilize ul a high level, blit ac* 
tually to increase as 1 9.55 goes on and thus 
give renewed sliinuhis to business. 

The level of investment now planned for 
1955 by iWfistry — inaiiufacturing, petro- 
leum, mining, Iraiisporlation, communica- 
tions and utilities — is within 5 per cent of 
1954. Contract awards for ctmmfrcint 
construction — stores, office buildings, 
wareliouses and other senire eslabiish- 
menls— as compiled by tbe McGraw-Hill 
publication Engineerinc News-Record, 
indicate a substantial increase in 19.55. 
Thus total capital expenditures liy till bus- 
iness may be very close to this year’s total. 

Actually, in the fourth quarter of 1954, 
business capital expenditures, as reported 
to the U. S. Department of Commerce, are 
down aliout 2.5 per cent from the average 
for tlie year as a whole. So tliere is a good 
chance that during 1955 the annual rate of 
capital investment will rise above this 
present level. 

Effect of Tax Changes 

The plans reported by the McGraw-Hill sur- 
vey are preliminary plans, reported at tbe be- 
ginning of the period of liusiness budgeting for 
19.55. As budgets are completed, new projects 
may liring tbe total expenditure tiiat is planned 
even closer to this year’s figure and thus make 
an even greater contriliulion to continuing pros- 

But it also cannot be too strongly emphasized 


that these are plans: they are not accomplished 
investments. As such they have the vulnerabil- 
ity to changed conditions that characterize any 
plans. 

There is some indication in the results of the 
McGraw-Hill check-up that one change in con- 
ditions recently made by the United States gov- 
ernment has had an important stimulating effect 
on plans for business investment next year. It is 
a lilieralization of the allowances for deprecia- 
tion. Ap|»arently encouraged by this provision, 
mo.st of the smaller companies are planning to 
maiiitain or increase their purchases of new 
equipment next year, whereas during the past 
three years their expenditures have been declin- 
ing. This is obviously a development that 
strengthens our economy. 

A government insensitive to the key impor- 
tance of capital investment by business, both in 
providing prosperity and in raising our stand- 
ard of living, might easily destroy the present 
plans. One of the easiest and surest means to do 
this is excessive taxation of business profits 
which are tbe key ingiedienl of business invest- 
ment. Whether the extraordinarily constructive 
program recently enacted by the federal gov- 
ernment in the field of business taxation can be 
snslained remains to he seen. If it can be sus* 
lained. the remarkably cheering plans of 
business for capital iiiveslinent in 1955 
can readily become firm foundations for a 
conliiiiiing prosperity. 


T his ni'-ssa/ir. is one of a series prepared hy the 
McGraw-Hill Deparinient of Economics to help 
increase publie knowledge and widerslanding 
of importanl nationwide developments that are 
of particular concern to the business and pro- 
fessional community served by our industrial 
and tech niral publications. 

I'erniission is freely extended to newspapers, 
groups nr individuals to quote or reprint nil or 
ports of the text. 

president 

McGRAW-HIU PUBUSHING COMPANY, INC. 


TOMORROW'S AIRCRAFT: 



Prototype to production 
. . . in shorter time 
and at less cost 


During systems study or systems development, project engineers face 
this challenge: Where to look and how to get the ^st of what’s new? 
There’s one unique source for the latest in technology and products 
. . . Westinghouse. Unique because of two vital factors; Unparalleled 
research and development facilities; and product families covering 
every phase of aviation— especially airborne electronics, electrical 
systems and motors, and airborne propulsion systems. 


Westinghouse 



R. M. Wilson, Defense Products Sales Manager, points 
out the highly speciolized fields where Westinghouse 
can assist and supplement your design activities ... to 
build better olrcraft ot the lowest possible cost . . . through 
development, lest, manufacturing and Retd engineering. 



Th* Van d« Graaft etnsrolor at The WasHnghOhiie Research 

IIRc pioneering undertaken by The Corpcralian. Eltarts spread 
over the whole realm in seorch cl new knowledge . . . mucTs of 
which hos conlrlbuted 10 Ihe advancement oT aviation. 




Development labs constantly 
advance state of the art . . . 
are prime source of better systems concepts 


Westinghouse has a basic credo; To develop the type 
of equipment and complete systems which will help 
airframe and equipment builders meet military and 
commercial specifications. Emphasis is on sound prog- 
ress with the highest possible degree of dependability. 
To implement this, Westinghouse has over twenty- 
three laboratories working in every area where avia- 
tion may possibly be advanced, and these labs arc 


staffed and equipped with attention to every skill iind 
necessary device. The result; History has shown that 
Westinghouse research and development contribute 
continually to aviation progress — is a prime originator 
of new ideas and concepts. Here, then, is a potent 
source for better equipment and improved aircraft 
performance, from an experienced supplier capable of 
giving you the most for your aircraft dollar. 

Buf whof abouf fesf and evaluation? . . . 


you CAN BE SURE. ..IF ITi 

Westinghouse 





Every known test used 

to prove components, qualify products 
. . . from concept to actual service 


From long experience, Weslinghouse knows the best 
plan is side-by-side development, test and evaluation — 
for no product or system is better than its ability to 
perform to specifications. Each Westinghouse Division 
has complete facilities — many of them Westinghouse- 
developed — for all required mechanical and environ- 
mental tests, simulating every possible airborne situa- 
tion. Reliance is always placed on proved components 


and qualified products as the soundest answer to ad- 
vancement. This Weslinghouse test and evaluation con- 
cept is applied to products and systems at every stage 
of development and on through manufacture to actual 
service. It is one of your best guarantees that this 
source of ideas and products offers unusual “extras" 
in reliability, can give you extensive help in meeting 
the rugged test of specifications — all the way. 






Specialized plants and corporate facilities give 
capacity, flexibility . . . produce to specifications 


Westinghouse in aviation also means the best and most 
complete plants and production facilities capable of 
building precision and ruggedness into every product. 
The Westinghouse aviation family offers three-way 
flexibility to assure both quality and quantity: Twenty- 
three divisions specialize in their product lines: 
strategic locations and special headquarters facilities 


put product “families" close together, make it possi- 
ble to utilize skills and capacity of other plants when- 
ever necessary; modern production equipment takes 
full advantage of new techniques, constantly produces 
to close specifications. These are all big reasons why 
Westinghouse can offer such extensive help in backing 
up your design efforts on new aircraft. 




Engineering follow-thru insures performance, 
gives user full value of equipment and systems 


From prototype on, Westinghouse field engineering is 
of vital assistance in helping you qualify the aircraft 
for operational service. Engineers are highly skilled in 
their product lines, ready to provide all necessary as- 
sistance for successful use of products and systems. 
This also is a Westinghouse credo: To assure product 
performance, to give the user benefits of continuing 


technical advances in design and application, and to 
assist in training of operational and maintenance per- 
sonnel. By providing this full measure of service, 
Westinghouse can intelligently and sincerely offer air- 
frame and equipment manufacturers a complete part- 
nership. directed toward selection and application of 
the best possible equipment and systems for the job. 

Now . . , see how to puf IVesf/nghouse on your toom . . . 


you CAN BE SURE...IP iisA^^stinghouse 



Look to Westinghouse — get newer concepts, 
better systems for greater margins of technical 
superiority . . . prototype to production 


By now we’re sure you realize . . . aviation is very much 
our business. These Westinghouse facilities — barely 
covered here — offer you a real, hard-working source 
for solving aviation problems. Advancement comes 
both from individual product developments and from 
basic areas like metallurgy, fuels, combustion and 
nuclear energy. Much of It, of course, is classified, 
but readily available for use by qualified recipients. 


The real story here is how we can help you. 

Whatever your problem, at any stage of design or 
modification — whether in airframe work or equipment 
manufacture . . . it's a good bet that Westinghouse can 
give you valuable assistance. But most important, 
Westinghouse has the unique capability to help you all 
the way — all the way from prototype to production, 
and help you do it in shorter time and less cost. 



WESTINGHOUSE ELECTRIC CORPORATION 
3 Gofeway Center, P. O. Box 663, Pittsburgh 30, Pa. 

Gentlemen: 

I om interested in getting literature and product informatiwi as follows; 

□ Advancing Automatic Right B-6372 

□ Airborne Power for Tomorrow’s Aircraft B-6392 
O Jet Engines 

n Aircraft Electrical Systems Nom* 

□ Aircraft Motors 

n Airborne Rador Company 

□ Automotic Pilots 

Q Armoment Systems 

n Other. City 


AVIONICS 



COMPLETE ORION SYSTEM includes iciiiotc utiiipass tiaiisinitter, course director com- 

Business-Plane Navaid Costs 1775 

New Orion flight director makes it easier for pilot 
to center on ILS localizer beam without bracketing. 


A new low<ost, lightweight flight 
director for business aircraft svhicli sim- 
plifies ILS appraacties and omnirange 
flying has been amioiinced by Orion 
Industries, Inc., Richmond, Va. 

For aircraft equipped witli the 
newer electrical, magnetically slaved 
directional gyros, the flight director 
adds only 21 lb. and costs only S775. 
For aircraft using the older, iinslavcd 
air-driven gyro, a complete system in- 
cluding flight director computer, slaved 
DC and associated equipment, weighs 
10 lb., and costs approximately 51,800. 
This complete package pres ides a head- 
ing gyro which never needs to be reset 
to the compass, in addition to the 
flight director fcatiire.s. 

Ill its operational eapMbilitic.s, the 
new (Jrion deviex’ more closely rc- 
semblcs flic Bendix Onmi-Mag (Avia- 
tion Wekk Ocl, 37. p. 5S) and W'ilcox 
CAT (Avi-stion Wit.k Apr. 2(1, 19SL 
p. 55) than the more sophisticated 
Sperry and Collins flight diroctiirs. 

► Crosssvind Coinpensatioii— Primarv 

role of the Orion dewice is to make 
it easier for tlie pilot to get cnitered 
on the localizer beam without bracket- 
ing. Important feature of flic device 
is that it automatically provides cross- 
wind eonipensatinn for crab angles up 
to 20 d^rces, without causing the 


plane to fly slighth off hcsmi center, as 
witli some flight directors. It also pro- 
vides crosssvind compcaisation when 
flying the \'OR ains-.iys. 

'lijc complete system, for aircraft 
not now ci|iiippcd with a slaved gyro, 
consists of; 

• Course director com|>utcr, in which 
magnetic heading and localizer receiver 
signals arc suitably combined. Com- 
puter also contains automatic crosswind 
compensation circuitry . Two vacuum 
tubes are cmploycil. 

• Course and function scle-ctoi, a cock- 
pit panel instrument by which pilot 
selects operating inode— 1I.S localizer 
(either front or back leg), omnirange, 
or magnetic licading. Selector is also 
used to set in imi|netic heading of 
ihc Il.S rnnway or the litadhig pilot 
wants to fly when off the iiirw-.ivs. 

• .Slaved dircxtional gyro, a rchuilt- 
vcrsioii of a Sperry .lir-clrivcn DC. modi- 
fied to provide slaving to a remote 
compass transmitter. Modified unit 
reportedly holds inagiietie heading 
within one degree. 

• Remote coiniiass transmitter, which 
Ls mounted in wing. tail, or other loca- 
tion remote from stray magneric fields. 
■ Slaving ansplificr and inverter, a com- 
bination unit wliich slaves gyro to com- 
pass and provides a.e. power required 


tor tlic svstem. .\mplifict uses two 
lubes. 

Output of the new flight director 
system i.s di.splayed on the vertical 
needle of a conventional ILS panel 
indicator (not furnished with the sys- 

cither H-v. or 2<S-v. d.e. operation. 
Company says it lias used )AN-spec 
parts to assure good equipment reli- 
ability. Six of the new dev ices arc now 
in n.sc and an cqii.il miinher are slated 
for installation soon. Orion reports. 

Company's address is 1711 Flleii 
Road. Richmond. Va. 

Avionics Industry 
Opens New Labs 

I’lircha.sc of the .\incrit-.m Gyro 
Corp., Santa .Monica, Calif., by Dav- 
strom. Inc.. Flizabeth, N. J.. is one of 
several recenth announced corporate 
cliangcs and eonipanv expansions in the 
avionics field. 

American Gyro Cuip., currently pro- 
ducing rate and displacement gyros at 
rate of 521 million annu.illy, will con- 
Knue to be operated by present man- 
agement. headed by john Bamford. 
president. I5aystrom. whose instrument 
and electric divisions are avionics sup- 
plieni, also owns about 50% of the 
stock in Weston Eiccttical Instrument 

Other expansions and changes; 

• New interference filter labs and pro- 
duction facilities arc nndet construc- 
tion by Sprague Electric Co. in the 
X'cnice section of Los Angeles. The 
13,000-sa. ft. facility, which will also 
liousc sales offices, is expected to be 
completed next spring. 

• New .snap-action switch research and 
production development center is being 
opened in Denver by Micro Switch di- 
vision of Mimic-apolis-llonewvcll at 
387 Corona St. to supplement main 
plant facilities at Freeport. Hi. 

• New West Coast analog computation 
center has been opened hy J. B. Rea 
Co., Santa Monica, using equipment 
made by Ivlectrcmic Associates, Inc. 
I'acilitics include 72 operational ampli- 
fiers. six .scrvo-innltiplicrs and si.x func- 



VIBRATION LAB opened hy TVylc. 
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tioii genetatats. Company also has IBM 
computer facility. 

• William Miller Instruments, Inc.. 
Pasadena, Calif., announces that its 
MILAC analog computet is now avail 
able on a rental basis for such prob- 
lems as flutter anaivsis and servo sys- 
tem studies. 

• Vibration laboratory, for subjecting 
equipment to vibrational environments 
specified in MIL-E-5272 and in mis 
silcs, has been opened by Wyle Research 
Corp., El Segundo, Calif. Facilities in- 
clude a 10-kw. amplifier which can pro- 
vide sine or complex wave functions 
over frequency range of 5 to 3,000 cps., 
and a driving motor which can deliver 
tip to 3,000 lb. thrust. 

• Claroslat Mfg. Co., Dover, N. H., has 
purchased Campbell Industries, Inc., 
Chattanooga, Tenn., manufacturer of 
resistance products. 

• Technical Industries, Inc,, maker of 
miniature d.C. motors, has changed its 
name to Airquipment Co. 

• Clary Multipliet Cotp., San Gabriel, 
Calif., has changed name of its Instru- 
ment Division (maker of gyros and 
scrvo-mechanisnis) to tlie Automatic 
Controls Division. 

Makers Report New 
Small Components 

A new subminiature 3-watt wire- 
wound resistor no larger than a con- 
ventional i-watt molded carbon resistor, 
is one of several recently announced 
components which should enable 
avionic designers to reduce equipment 
size and weight, and boost operating 
temperatures. 



RESISTOR matches matchstick in size. 


I'hc new sub-mm resistor, measur- 
ing ii in. in dia. by ii in. long, is avail- 
able with a maximum resistance of 10,- 
000 ohms, has vitreous enamel coating. 
Bulletin lll-B gives application engi- 
neering data. Manufacturer is Sprague 
Electric Co., 527 Marshall St., North 
,-\dams, Mass. 

Other new components include: 

• Miniature panel meter, Model 130, 
measuring 1 3 in. in dia., is watertight 
and meets MIL-M-3823, according to 
manufacturer. Unit comes in a variety 
of d.C. and a.c. voltmeter, microam- 
meter, milliammeter and ammeter 
types. Scale length is t.l in.; accuracy 
is within 3% full-scale, Manufacturer 
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Worlds Most Powerful Fighter 

Designed and developed by McDonnell engineers and technicons, the F-101 
Voodoo is another outstanding milestone in the history of McDonnell engi- 
neering achievements. This supersonic twin-jet fighter is a product of o pro- 
gressive ond daring engineering program, in which entirely new ideas in all 
fields of airplane, helicopter, and missile research are under constant study 
and development. 

Engineers who find their progressive spirit and initiative stifled by routine 
tasks, . . . are welcome to discuss with us the challenging opportunities open 
at McDonnell. 

Currently needed are: 

Aerodynamicists Designers Thermodynamicists 

Stress Engineers Dynamicists Flight Test Engineers 

Industrial Illustrators and Artists Missile Electronics Engineers 

For further information, write: 


TECHNICAL PLACEMENT SUPERVISOR 
P. O. Box 516. St. Louis 3, Mo. 


MCDONNELL 


'(nation 


ELICOPTERS . 




"Shake” tests add extra margin 
of reliability at 



Operation and quality quickly checked on 

M B VIBRATION EXCITERS 


Engineers of Bell Aircraft Cor- 
poration take advantage of the 
unusual help provided by shake 
testing — with a specially mounted 
setup of two MB Model C-25 Ex- 
citers for vibrating missiles. 

BENEFITS OF SHAKE TESTING 

Because small vibrations can be 
magnified in a complex missile 
structure, and because interactions 


of components are important, such 
testing checks vital systems. The 
MB shakers permit Bell engineers 
to produce conditions more severe 
than expected in service. In effect, 
a margin of safety can thereby be 
added to increase reliabihty of 

Moreover, vibration tests afford 
a quick, versatile means for check- 
ing quality of components. 


components are quickly detected. 

To cap it all, substantial savings 
in manhours and fuel costs have 
been effected by substituting 
shake tests for hot firing of 
missiles prior to flight tests. 

WHY m VIBRATION EXCITERS? 

Engineered by vibration special- 

ance, MB Shakers can be counted 
on for pure table motion and de- 
pendable operation to full rated 
capacity. MB's line of vibration 
testing "tools" is complete - from 
small specialiaed-duty shakers to 
the largest in existence today. 

Prompt servicing provided by 
a specid staff of MB engineers. 
For more information on shakers, 
send for Bulletin I-VE-8. 


the 


MB manufacturing 


company, inc. 


, New Haven I), Conn. 


Dcjur-Anisco Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. 

• Hot pot, lilted 1 watt at 200C, or 5 
watts at 80C, comes in standard lineari- 
ties of 0.5% or specials of 0.25%, in 
resistances of 1,000 to 25,000 ohms. 
Potentiometer measures 1 in. in dia., 
has rotations up to 560 degrees, Manu- 
facturer: Waters Mfg., Inc., 4 Gordon 
St., Waltham 54, Mass. 

• Sub-min tube clamps, new low-cost 
series 100 and 200, ate made in single- 
piece construction of silver alloy for 
maximum heat transfer or in silver- 
plated beryllium copper. For application 
data, write to International Electronic 
Research Corp-, 177 West Magnolia 
Blvd., Burbank, Calif. 

• Cam-tvpe rotary relay, Series OCS, 
can replace whole banks of relays or 
combinations of relays and stepping 
switches, according to manufacturer. 
Unit weighs 14 to 20 oz., depending 
upon design, and measures 3i x 2i x 
1| in. For mote information, write to 
Automatic Electric Sales Corp,, 1033 
W, Van Buten St., Chicago 7, 111, 

New Communioation.^ 
Equipments Developed 

A new lightweight airborne HF trans- 
mitter-receiver, a VHF communications 
set for use at small airports, and a tester 
for checking MF and '^4F transmitters, 
are recent additions to the field of avia- 
tion communications. 

The new equipments include: 

• HF tiansmittei-rcccb’cr, weighing 35 
lb., provides five preset crystal-controlled 
channels in the i-20 me. band, any one 
of wliich can be remote selected. The 
new IITR-5. rated 20 watts minimum 



LIGHTPLANE tTaosniitter-icceivcr weighs 35 


output, was originally designed to with- 
stand rigors of helicopter use. Housed 
in a JAN-C-172A type BI-DI case, the 
unit can transmit and receive on same 
frequency. Manufacturer is Hamlyn 
Electronics Corp., Hicksville, N- Y. 

• VHF ground station, for aircraft-to- 
ground communication, is crystal-con- 
trolled, rated 71 watts output. New 
model VGTR-2 comes with I22.8-mc. 
Unicom crystal, but can be provided 



Shimmy Tower speeds Lockheed 
structures development 

Structures Engineers at Lockheed solve shimmy and brake chatter problems 
in pre-flight testing stages on their unique shimmy tower. The only one of its 
kind in private industry, the shimmy tower was designed to meet a constantly 
increasing volume of structures research and development at Lockheed, 

I Along with Lockheed’s 500,000 lb. force fatigue machine, drop test tower 
'i and other static and dynamic test machines, it provides Structures Department 
En^neers with unmatched research and testing facilities. 



euRB; 






of all Ike helicopters 
flying today have 



Franklin engines are used exclusively in 4 out of the 
5 CAA-cercificated helicopters under 400 h.p. — Bell. 
Hiller, Sikorsky and McCulloch. The production of 
these four manufacturers in the under-400 h.p. 
category has accounted for 75% or more of all the 
helicopters built so far, 

Franklin's unmatched experience in helicopter power 
is at your disposal — as are our excellent facilities for 
subcontracting precision machining and sub-assem- 
blies of highest quality. 


AIRCOOLED MOTORS, INC. SYRACUSE, N. Y. 



FLETCHER 

builds 
tanks of 
superior 
quality 


with crsshiU for other frequencies, or 
u itli more lliiin one channel if desired. 
I'qiiipmnit operates from 115 v. a.c. 
Mamifacturer is Narco, .Ambler, Pa. 

• Transmitter tester measures output 
power and field strength of transmitters 
rated up to 20 n-atts, at anv frequcnev 
between 2 and 150 me. Sindcl 22-42 
tester can also he used to check per- 
centage modulation and audio quatitv. 
Mauufactiircr; lA-arCal Div,. i.ear, Inc.. 
5171 So. Bimelv Dr., Santa Monica. 
Calif. 


New AA ionio Biillelins 


Mew tcchuic:il bulletins and bro- 
chures describing dcr iccs and techniques 
of interest to i>cr.son.s in the avionics 
field include; 





S pp.). OoldRk C 

Ivd., Olcnaal* J, Calir. 


ad St.. Philadelphia 8, Pa. 



Unbreakable Mike 


"Practically unbreakable'’ traosistorired mi- 
eropliaiic now conics in new molded mioii 
case with biult-in snap.action sivjtcb. The 
new Model A-258 transluctancc mike uses a 
two-stage built-in transistor |ircani|ilifier to 
Improve speech fidelity and reduce noise 
(Aviation A\'eck, |an. 25. p. 65). Unit can 
be substituted directlv for carbon mikes. 
.Manufacturer: Remlcr Co., 2101 Bry-ant St., 
San Francisco, Calif. 
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Here is a steel with 90,000 psi. yield strength 
that you can weld or flame-cut easily 

USS Carilloy Steel 

gives you 100% joint efficiency without 
pre- or post-heating... provides amazing sub-zero 
toughness as well as high temperature strength 


\Tow, with USS Carilloy T-1 Steel, 
' you con flame-cut or weld very high 
strength parts either in the shop or the 
field UfilAoul the need for heat treating 
equipment. In addition to its great 
strength, this new quenched and tem- 
pered alloy steel has unusual resistance 
to impart abrasion. 

The secret to the excellent weld- 
ability of T-1 Steel— and its durability 
under high impact stresses— is its amaz- 
ing toughness even ot temperatures far 
below zero. In field tests of non-stress 


relieved, ivelded pressure vessels. T-1 
Plate Steel withstood impact wallops 
of 2,000,000 ft. Ihs. at temperatures as 
low as 38’ F. below zero. Steels cus- 
tomarily used for pressure vessels— even 
if stress relieved- could not take that 
kind of punishment. But the T-1 Steel 
and every weld in tbe vessels remained 
sound. The welds, made by manual 
arc welding with E 12015 low hydrogen 
coated electrodes, developed the full 
strength of the parent metal. No spe- 
cial techniques were used. 


How this new steel cuts 
fabricating costs 

T-1 Steel cuts costs in several ways. 
You can reduce the thickness an.) 
weight of heavily stressed jrarts by tak- 
ing advantage in design of its very high 
yield strength of 90,000 psi. Thinner 
sections mean less welding time, less 
welding rod required. 

You can make these welds without 
the lost time and extra expense of pre- 
ur post-heating. And with no need for 
heat treating equipment you can fabri- 
cate or make rejiairs either in the shop 
or the field— wherever it is more con- 
venient and less costly. 

You can often take advantage of T-1 s 
high strength to build larger size pres- 
sure vessels and storage tanks. As a re- 
suit, you can build one vessel big enough 
to replace several of present design. Or 
you can build the some storage capacity 
with less steel, less welding, less cost. 


Where to use T-1 

Carilloy T-1 Steel U now being used to 
cut costs, increase service life, reduce 
size and weight of jrressure vessels, 
irower shovels, mining cars, and rotat- 
ing machines. It is being considered 
seriously for use in high i>ressurc pipe, 
bridges, and penstocks. It is apiilicahle 
to a wide range of tough jobs where the 
stress is primarily tensile, where great 
toughness or high temperature strength 
is needed— in fact, everywhere that .vou 
want a very strong steel that can be 
welded easily. 

Write for complete information. 
United States Stek, Room 4586, 525 
William Penn Place. Pittsburgh 30, Pa. 



UHITED STATES SIEEl CQIPOttTIOK. PITTSIUtCH • (OUWIIt OEHEVt STEEL DIVISION, S>H FStKClSCO 
TENNESSEE COAL ( lEOK DIVISION, FAItFIELO. AlA. • UNITED STATES STEEl SUPFLV DIVISION, WAIEHOUSE DISTIIIUTOIl 

Carilloy© Steels 

ELECTRIC FURNACE OR OPEN HEARTH COMPLEn PRODUCUON PACIUTfES IN CHICAOO OR PITISSURGH 


UNITED 



Utmost Strength 
in an Emergency 



ConfontiinE with Type 
MA-2 of MIL-R-8236 (USAF) 


The new Pacific Harness Reel in- 
corporates an entirely new principle 
of operation as well as being de- 
signed to meet the strength require- 
ments shown necessary by high speed 
jet aircraft and aero-medical analysis 
of crashes. 

Tlie reel easily withstands an ulti- 
mate load of -1,000 pounds and at 
the same time is lighter, smaller, and 
much more versatile in installation. 
Pilot is protected against being 
thrown in any direction and the reel 
instantly locks upon uncontrolled 
acceleration of the pilot, yet the reel 
permits comfortable movement in 
performing regular duties. 

Write (or 



LETTERS 


Comet Investigation 

for the most complete coverage which has 
been afforded its readers reporting the dc 
llavilland Comet crashes and the resulting 
series of investiptions, recovery of parts, full 
scale tests, analysis of test results, etc. 

No less to be eommeiidcd is the de llavil 
land Aircraft Co. and the British Air Minis- 
try for the forthright release of all such in- 

Tcalistic recognition the aircraft industry 

lie if not to the technical and maiiagcinent 
phase of aviation as well. 

Ill past s-ears, many of our company's per- 
sonnel have, on occasion, been privileged fo 
associate with de Havilland enmneers and 
iiianagemenl. and the handling of the Comet 

merely conlirm.s the high regard in which we 
hold these people. 

f.M.AMOzasO!.- 
Assistant to General Manager 
Terre llniite Works 
.\llis-Chalmcts Mfg. Co. 

Box 512 

Milwaukee 1, Wis, 


Shows Lift-Fuselage Model" was particularly 
“eye catching" to us here at Central Air- 
craft Cotp. 

We sincerely hope that NACA's inlctcsf 

recognition of the many inherent Vantages 
offered bv this design. Our president, Viu- 
cent f. fiumelli, designed and constriicted 
the first Lifilng Fuselage in 1919 and fur- 
ther developed the Lifting Fuselage principle 
bj building eight different models during the 


St 33 vt 
We 'si 


erely hope that 


Biimelli 


Chalme»s (Slick) C-ooolim 
Central Aircraft Corp. 

SOI Filth Ave. 

New York 17. N. V. 


LAA’s Progress 



‘Lifting Fuselage’ 


■ on page -19 in 

VTIOX Wmk cr 


the Nov. 2Znd 
titled "NACA 



P. O, Box 10155 ■ 
Airport Station 
Los Angeles 45, Calif. 


Back Issues Needed 


We liave established a ready reference li- 
brary of major aviation magazines in the 
National Air Museum for use by the staff 
and the aviation fraternity at large. This 
libraiy is by no means complete, we find 
that the missing issues are rather difficult 
to obtain and arc found only by laborious 
nictliods. 

Obviously, the list is too extensive for de- 
tailed publication, but we would be pleased 
to coire.vpond with anyone who has materia! 
' ' li ran be made available to the national 


New Flight Recorder 

I a letter published in the Oct. 25 issue 
-. Aviation Week ("Trouble Records," 
p. 69], Capt. Bond expressed his opinion 
— ’eming the need for a "trouble recorder" 
htain flight data on airenft. 
here is httle doubt that such an instru- 
. t, if used on all aircraft, would provide 
invaluable information on such unexplainable 
aircraft mishaps as the Comet mid-air ex- 
plosions, as well as aid in other mishap in- 
vestigations. Such s unit could also be used 
to obtain data lor maintenance requirements 
and opeiations analysis. 

Prof. f. J. Rya'n of the University of 
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G-E aircraft motors meet C-W’s toughest specs 


“When Curtiss- Wright was developing its now famous 
Electric Propeller,” says J. L. Adrian, Chief Propeller 
Design Engineer of the company’s Propeller Division, “it 
faced very strict design requirements. For instance, C-W 
needed a propeller pitch-changing motor that would fuisc- 
tion with precision under the rigors of combat military 
service — extremes of altitude, temperature, vibration, 
shock, and centrifugal force. 

" Then G-E engineers were called in. They came through 
with a basic motor design that not only met Curtiss- 
Wright's toughest specifications but, with variations, has 
been used in S5 different Curtiss Propeller applications 


since —on such planes as the B-SO Superfortresses, C-I24 
Globemasters, and DC-6, CV-240, and Constellation trans- 
ports.” 

IN SERVING YOU, G-E engineers can draw on unmatched 
experience gained in solving this and many hundreds of 
other aircraft motor problems. In addition, they'll have at 
their disposal complete aircraft motor development and 
testing facilities. 

To take full advantage of this service, contact your local 
G-E Apparatus Sales Office early in your planning. And, 
for more information, write today to Section 704-30, 
General Electric Co., Schenectady 5, N. Y, 


Th)gress Is Our Most Important '^dud 


GENERAL 
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Why the F-86D Sahre Jet Interceptor Now Climhs 

UPSTAIRS.... 20% FASTER! 


New production model J47-GE-33 [et engine packs more thrust, 
also improves "D" reliability ond ease-of*maintenance 


Ti-ogress k Our Afosf Importanf Produd- 

GENERAL A ELECTRIC 








The most tomplete line of 

AIRCRAFT INVERTERS 



Minnesota, in conjunction with the Mechan- 
ical Division of General Mills, Inc., has de- 
veloped a recorder for these uses. 

Tiiis instrument is capable of withstanding 
lOOG shock followed by 2,OOOF fire for 
one-half hour without destruction of the 
record and will continue to run for a mini- 
mum of 10 minutes in the event of power 
failure. 

This fiight recorder records airspeed, 
altitude, vertical acceleration and heading on 
an aluminum foil. The data can be analyzed 
directly from the foil without intermediate 
photographic or other processing. 

This flight recorder has been flown over 
;,000 hours by some of the United States 
airlines and has proved itself aeairate, re- 

\V. R. Priedzmann 

Staff Assistant to Sales Manager 

Mechanical Div. 

General Mills, Inc. 

Minneapolis, Minn. 


All in Fun 

On June 14 this year 1 visited Brussels 

there a Bceef Bonanza whose license letters 
are OO-FUN'. The editor of your Strictly 
Personal column might like this. 

W. R. Sears, Director 
College of Enginec: 


ItiBCa, N. Y. 


Tsity 


Sabena Series 

Please congratulate Bob Hotz on a magnif- 
icent series on the Sabena helicopter opera- 
tions. I have heard much favorable com- 
ment and I must say AviAnoK Weer 
scored a real "beat" with Hotz’s writings. 
Tlianks for a swell job, in the tradition 
inaugurated bv George Christian last year, 
with an earlier scries. 

Sta-vlev C. Marxusen 
Director of Public Relations 
Sabena Belgian Air Lines 
422 Madison Ave. 

New York 17, N. Y. 


Praise 

I would like to express my appreciation 
of the excellent story by David Anderton 
on the Contraves Etos Phototheodolite, in 
the Sept. 1 3 issue. It is expertly written and 
sums up remarkably well the character is tics 
of the tracking equipment. Thank you for 
your excellent coverage of the product of 
one of our associate companies. 

We would like to reprint the story — with 
due credit to .Aviation Week — for distribu- 
tion to customers and within Ihc Oerlikon 
group. 

Rolf Wild, 

Oerlikon Took & Arms Coip. 

Asheville, N. C. 

With avid interest I read the story, "Mar- 
tin Midget Tailored for Close Support" in 
the Nov. 1 Aviation M’eek" . . . Could you 

W. L. Joe Bolles 
Martin USA 
78 Buckingham Gate 
London, SW 1. England 
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The Senior Stef! of The Ramo-Wooldridge Corporation, 
shown above, is comprised of scientists, engineers, and science 
administrators with outstanding records of past performance 
in positions of responsibility. By means of meetings of the entire 
group, supplemented by frequent smaller sessions, these key 
men participate actively in the establishment of company plans 
and policies. 

Existing project commitments require that the current rapid 
rate of expansion of the company continue throughout the 
coming year. Unusual opportunities, encompassing a wide 
variety of challenging research and development problems, 
exist for addiiional scientists and engineers who would like to 
participate in the development of a company in which, from the 
outset, all features of the organization and of the operational 
procedures arc designed to be as appropriate as possible to their 
special needs. 



The Ramo-Wooldridge Corporation 








77 




TORRIN6TON CAM rOLLOWERS 

Give Longer Service . . . Carry High Shock Loads 



Dislria Offers and Dislribiilors in Principal Cilies 
of Untied Slates and Canada 



Torrington Cam Followers are precision made 
throughout. They are available in sizes from W to 
2'.i" O.D. Special surface finishes such as chrome and 
cadmium plate or oxide black can be provided. 

Our Engineering Department will be glad to work 
with you in adapting these dependable and efficient 
Cam Followers to your cam-controlled or track-type 
equipment. Torrington Cam Followers give better 
service because they're better made. 

THE TORRINGTON COMPANV 
Torrington, Conn. South Bend 21, Ind. 


TORRINGTOI^jl^^EARINeS 

Ntcdle • Sgherical RoIIbi • Taperid ftollir • Cylindilcal Rollai • Ball • Naedla Rollers 
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OVERSEAS SPOTLIGHT 


Blame for All in Crash 

lO.NDON 

'I'lio British Caloiiial Office's report 
on the crash last March in Siiig.aporc 
of a BO.\C Constellation finds much 
to be critical of, Thirtv-threc persons 
lost their lives in the Crash, 

The pilot is blamed for an error in 
ludgmeiit in touching down short of the 
runway at Kallang Airport. However, 
the fact that the captain had been on 
diih' more than 21 hr. when the crash 
took place, is quoted as an extenuating 
circum.stancc. (The British Air Line 
Pilots Assn, recently complained that 
many scheduled flights call for 1? to 20 
hours duty, «'ith more if the weather 
IS bad. length of duty tours until now 
has been settled on a local basis between 
O|x:rators and pilots; now the association 
wants the government to examine the 
problem with a \icw to writing legis- 
lation setting maximum hours.) 

The airport is hit ns being inade- 
quately equipped with fire and rescue 
services, and the recently retired director 
general of civil aviation at Singapore is 
tilanicd for this. 

BO.AC is blamed for not taking any 
action, although it was asvarc of the 
|wor state of the airport’s fire and res- 
cue facilities. However, one of the par- 
ticipants in the investigation makes the 
claim that it is an unwritten (srinciplc 
that local ai iatioii authorities, and not 
the airlines, are responsible for such 
services at airports. 

Coimnent of the commissioner who 
presided at the hearings: “Big business, 
I know must go on- But it goes on, not 
only at the expense of the public, Init 
at the hazard of their lives." 

BO,\C also is t.ikcn to task for tlie 
poor state of training of the crew in 
dealing with an unpremeditated cr.ish. 

PAA Unit to Build Hotels 

Pan .American World Airways’ sub- 
sidiary. Intcrcontiiieiital Hotels Corp., 
plans to build a string of hotels in 
i'!ura|>c to accommodate the growing 
number of American tourists. 

Topping the list of cities for wliich 
hotels are planned are London. Rome, 
Paris and l’'rankfnrt, Intetcontiiienta! 
already has built 10 hotels in South 
.America and has others under construc- 
tion in Tokyo, Bangkok and Dalireii, 

Britonnia to Test Radar 

LONDON 

Bristol Aeroplane Co. is installing 
terrain and weather warning radar 
equipment in the prototype Britannia 


airliner, if the installation is successful. 
Bristol will offer it to all customers of 
the Britannia; BOAC already has agreed 
to the installation on its Britannias, 
[lending evaluation in the prototype, 

The equipment was developed by 
Ekeo Elcrtroiiics. A i-in. radar screen 
in the cockpit shows terrain obstruc- 
tions and cloud formations up to 50 mi. 
forward. The Ekeo radar operate-s in 
the X-band (3.2 cm). 

Red China Five-Year Plan 

Red Chin.i’s Premier Chou En Lai 
has announced at least one aircraft plant 
is included among 600 large industrial 


projects scheduled for completion dur- 
ing the nation’s first five-year plan, 
which ends in 1957. 

This rqioTt is from Russian press 
sources, 

Spanish Design Cargo Plane 

.A new cargo pl.inc, [lowered by two 
1.690-hp. Bristol Hercules piston en- 
gines. has been designed by tfie Spanish 
firm, Casa (Constrciccioncs Aeron.uitieas 
S.A), The pl.inc has a design gross of 
16,270 lb. 

The same firm is building two Cer- 
nijii Dornicr designs. 




/ 


Thiee "pictures” tell the tale . . . Simply. Accurately! / 

KEYSTONE 
3-POSITION INDICATOR 


Requires butaSmallSpeee 
-Gives a “BIG PICTURE’' 
on Operating Conditions 

The landing gear markings shown 
above are but one of eleven different 

n "cations. Tells the 
ce” on flap posi- 
tions, oil pressure or temperature, 
fuel supply and other operatingcon- 
ditions. Economical, easy-to-in- 
stall in both amall and large planes. 

High Quafity Construction 

a iRipervtous t« dust, molatura, gates 
• Nennetleslly taalad brass 

t®' 



• OpUeally dear glass wl 

• Corrosion resistant flnish 


KEYSTONE 


WATCH CASE DIVISION 
RIVERSIDE METAL CO. 
Riverside, New Jersey 
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AS PLUG TEMPERATURES RISE, compounds of higher resistivity arc formed. 


Gains Made Against Plug Fouling 

Ethvl Corp. tells Champion meeting it has identified 
fouling compounds, a big step toward licking problem. 


Three items shared the spotlight at 
the recent 1954 Aircraft Spark Plug and 
Ignition Conference, sponsored by the 
Champion Spark Plug Co. in Toledo. 

• PapCT entitled "Postulated Mechan- 
ism of Spark Plug Fouling" by Dr. Fran- 
ces Lamb of the Ethyl Coq). The first 
woman to attend or address a Cham- 
pion conference gave evidence that 
Ethyl Corp. had made a big step for- 
ward in identifying the materials that 
make up spark plug deposits and even- 
tually foul the plugs. Such a study will 
make it easier to combat this problem. 

• Champion data showing the average 
life of spark plugs in various makes of 
airaaft engines. 

The conference was attended bv 
more tlian 170 persons from various 
fields interested in ignition problems. 

• Announcement of “deglamoriaed" 
spark plug which will save money, ma- 
terial and manufacturing time and costs. 
► Deglamoiized Plug— flow does a de- 
glamorized spark plug compare with a 
standard plug? Champion officials use 
this simile: "As a standard model auto- 
mobile does the job of its dc luxe coun- 
terpart witli exactly the same efficiency 
but without a lot of trim unnecessary 
to its operation, so the deglamorized 
plug functions in an aircraft engine with 
permrmance equal to a standard plug- 
only without some of its frills.” 


Deglamorization of spark plugs lias 
these three desirable resulfs-it reduces 
plug cost and machining time and saves 
materials going into tlie plug's manufac- 
ture. By redudng cost, Champion says 
it is “cooperating with the Air Force 
to produce an economical, one-run 
plug.” 

Here is what Champion did to de- 
glamorize its plug: 

• Gasket shoulder diameter has been 
reduced to the minimum dimensions al- 
lowed by specifications. This pcmiits 
body shell to be produced from i in. 
hex stock instead of 1 in, round, elim- 
inabng milling the hex, which saves 
12% of the raw steel going into the 
plug. 

• Zinc plating on body exterior has 



temperatures differ much. Champion says. 


been eliminated in favor of enamel 
paint. 

• Glaze on inner bore of terminal con- 
nector well has been eliminated. 

• Solid copper gasket has been replaced 
with a thtee-fold copper gasket which 
was developed as the result of a coopera- 
tive effort by Champion and McChord 
Field. The new type gasket saves 50% 
of the raw copper formerly required 
for and costs less than solid gaskets. 

Champion did not reveal how cost 
of the deglamorized plug would com- 
pare with conventional units. 

► Postulated Mechanism— Dr. Lainb'.s 
paper explained that identification of 
spark plug deposits "has supplied the 
key to how deposits affect spark plug 
operation." 

An extensive research program has 
been undertaken by Ethyl Corp. to de- 
tcmiinc how engine deposit compounds 
arc formed, what their thermal and elec- 
trical properties arc and how thev mav 
be modified. 

TIic pn^am imoived identifying 
by X-my diffraction almost 100 typical 
deposit-compounds which had been 
prepared in the laboratory. These com- 
pounds were then analyzed for their 
thermal and other physical properties. 
Simultaneously, hundreds of plugs un- 
denvent controlled engine tests and 
their deposits were examined. 

Previous attempts to establish the 
mechanism of spark plug fouling liave 
been handicapped bv lack of informa- 
tion on the composition and properties 
of deposit-compounds. 

Dr, I.amb explained the results of lier 
studies this way: As plug temperature 
rises (insulator tip temperature rises 
from 650 to 1.550F in 20 seconds in a 
modern V8 automotive engine when 
the cat is rapidly accelerated), com- 
pounds on the plug react in the solid 
state with each other and with products 
of combustion to form new compound.? 
of higher melting point and higher 
electrical resistivitv. 

Engine tests with thermal plugs show 
that the three main factors influencing 
compounds formed in the engine are 
temperature of the collecting surface, 
fuel/air ratio used in the engine, and 
relative concentration of fuel additives. 

Dt. Lamb concluded: “The mech- 
anism of spark plug fouling can be ex- 
plained by the relationship of com- 
pound composition and of electrical re- 
sistivity to temperature. If an engine 
is accelerated rapidly ... the sudden 
increase in insulator temperature causes 
the electrical resistance of the existing 
compounds lo fall below the critical 
value and produce mis-fite before there 
has been time for the next higher melt- 
ing and more resistant compound to 

► Engines & Plugs-In 1953, Champion 
advanced the theory that the life of a 
spark plug in particular engine varied 
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Kollsman electromechanical Computers have superb performance and accu- 
racy characteristics. 

Our Synchrotel Transmitters and Pressure Monitors, using displacement type 
diaphragms, provide the necessary inputs. These units are virtually the brains of the 
system, providing clear and accurate mechanical thinking-a fundamental require- 

DOMPUTER SYSTEMS SUCH AS THE FOUOWIHG ARE HOW AVAILABLE; 


Alt Data Static Pressure Correcting 

Ground Position (GPU Temperature and Humidity 

Master Air Data True Airspeed and Mach Humtier, C-ZA 


True Angle of Attack Equivalent Airspeed Relative Air Density 

Absolute Pressure True Airspeed True Altitude Variation 

Indicated Airspeed Mach Humber True Temperature 


graphii 
junctic 

\ unlimi 

w 

\ n-l4 4Slh sva., ElKHUSST, HE 


Kollsman electromechanical Computers are f 
graphic, bombing and fire control systems; navig 
junction with radar. They can be designed to pertoi 
unlimited in scope, 

Uluslraied pamphlets with complete technical 


ring used in autopilots; photo- 
tion equipment-some in con- 
n functions which are virtually 


INSTRUMENT CORPORATION 
^ 
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NEW FEDERAL "LDR” SKI BOTTOMS 

insure normal take-off performance under every snow condition 



Enjoy the Convenience of Fixed Base Facilities with the Utility for Reaching the Most 
Remote Areas with Federal Combination Wheel-Skis. 



DUM g,, a S. ty W .O 



ship at cruise and takcoS is a factor of 
pnme importance. , . , This theory still 
appears valid for all engines except 
the Wright Turbo Compound, in which 
one of the limiting factors is electrode 
life. Electrode temperatures, and spe- 
cifically, ground electrode temperatures, 
in the Turbo Compound engine ate 
appreciably higher than those involved 
in any other current commercial en- 
gine." 

► Other Subjects— Among other subjects 
discussed were Shell Oil's anti-fouling 
additive, TCP (tiicresyl phosphate). 
Some spoke of it as being almost in- 
dcspensabic-otheis said no, 

Vapor Blast Manufacturing Co. de- 


scribed an improved version of ib liquid 
abrasive cleaner, discussed at the 1953 
meeting. 

One observer had this to say about 
lire conference: "It permitted a more 
leisurely and thorough discussion of 
spark plug problems, largely because 
ignition problems, as such, had received 
a thorough going over at the recent 
Bcndix-Seintilla meeting. "-GLC 

Vickers Develops New 
Two-in-One Valve 

A new scries of space-saving, double- 
acting hydraulic system relief valves 



Since 1946 we have been producing milled skins for the nation's leading 
aircraft builders. Special machines and techniques developed in our plant 
hove enabled us to keep poce with the fobricotion of present types of 
highly complex, integrally stiffened panels. Today we ore one of the 
lorgest independent producers of milled skins serving the aviation industry. 
Present facilities include 5 skin mills with capacities up to 84" x 252" . . . 
shortly to be increased to a 100" x 312" capacity by additional equipment. 
Let us quote on your drawings or specifications for skin miffing — or write for 
compfete data on our skin milling facilities. 


Also General Machine Shop and Steel Foundry Facilities 


Franklin Balmar 
Corporation • 




Hliicli reduce number of pressure con- 
nections up to 85% has been devel- 
oped by Vickers, Inc. The new valves 
combine conventional check valves with 
four poppet-type check valves built in 
a single housmg. 

The units require only four pressure 
connections instead of up to 28 for 
conventional combinations of one relief 
valve and four separate check valves. 

Tire lightweight valves have a special 
port in me housing to permit venting 
of the hydraulic svstem, and an ex- 
ternal lever control which can block 
the relief valve to permit momentary 
hydraulic system pressure os’erloads for 
tmetgency operations. 

Tlic combination salves, labeled 
•series AA-31350, come cither with tap- 
]3ed pressure connections or with "0 '- 
ting sealed, fl.ingc-ty])c mountings. The 
valves are adjustable to relieve within 
the range of 900-4,100 psi. cracking 

DC-4 Exhaust Units 
Life Span Doubled 

■\ method of doubling the life of ex- 
hmist system hall joint assemblies for 
DC-4 aircraft h.is been developed by 
l«ikotc Products’ Aircraft division, and 
is being used by Pan-American, "TWA 
and Capital, among other airlines. Tlie 
company has also developed a similar 
procedure for Constellation-type air- 
craft. 

i.edkote says its method stretches the 
ball joint’s normal one-run life to two 
engine runs. This is how the process 

• Ball joint is completely stripped and 

• Spherical surfaces of the ball joint 
component are refinished. 

• New high-lcmperaturc stainless steel 
sleeve assembles are installed. 

Ledkote Products. Inc., 35-01 Ver- 
non Blvd., I.ong Island City 6, N, Y. 



RECONDITIONED joint assembly after be- 
ing stiippccl. desciled. rcfinislied. and fitted 
villi stainless steel sleeve. 



ASSEMSLr before Ledkote rquvcnatioDS. 
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Selected for use in our most modem fighter, the F-102— 

Edison's new fire detection system proves outstanding under the 
most rigorous performance conditions. For the research facilities 

of the world-famous Edison Laboratory-and unequalled experience 
DOW provide an aircraft fire detection system that meets 

all of the requirements for today’s flying, 




Thomas A« Edison. Inc. 
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Convah* Makes Safer 
Ejection Seal 

A safer and more comfortable ejec- 
tion scat for highspeed aircraft has been 
developed by Contnir, I’ort Worth. 

Convair cites these features of its 
new, upward-ejecting scat (labeled 
"SACscat”); 

• Trigger cannot be fired until hand- 
grip. which jettisons the canopy, has 
been raised. 

• Dual liandgrips and triggers allow 
crewman to eject with citlicr or both 
hands- 

• Ejection may be accomplislicd witli 
flic scat in any position b\’ using only 
hand and forearm— important in case 
high G forces or injuries hamper tlic 
acwman. 

• Forcann guards and ejection band- 
grips keep crewman fully cradled within 
the scat during ejection, elimiiuting the 
possibility of his striking prts of the 
plane on liis way out- 

• Fnll-width, telescoping skirt lias re- 
placed "stirrups” used on other ejection 
seats. The skirt keeps tlie crewman's 
legs from being blown under the scat 
upon ejection, thus prevents possible 
leg, ankle and foot injurv. 

• 30% more lii]> room (22 in.) has been 
provided in the SACscat tlian in con- 
sentional seats, altliongh arm rests are 
Id in, apart. 

• Padded and cradled headrest provides 
maximum protection during ejection 
from aircraft. 

• Narrow hack makes it easy for a crew- 
man to reach equipment bcsiile or lx.', 
hind him. 

'Ihc SACscat was designed to meet 
all militan’ stmcfiiral requirements. 
The seat is adaptable to all methods of 
takeoff— coni'ciitioiial, catapult or verti. 
cal. 
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Berlin or Bombay . . . Nome or 
New Guinea . . . wherever the Flying 
Hoxcar is baaed, there's u Fairchild 
field representative on the job. These 
nien and the versatile military air 
transports they tend are serving all over 
the world, in every type of climate, under 
tile most difficult operatiug conditions. 

As Fairchild trouble-shooters, these 

closely with II. S. Air Force and Navy 
engineering officers ami men, keeping 
the Fairchild C-119 operating at 

Kaircliih) is proiul of these men, 
the combat-proven Flying Boxcar, 
and the important part both 
])Iay in the ilefense of 


MAN BEHIND THE C- 


H EWINE AND limiNE COEKUriON 

Fairchild 





A-C CONTROL PANELS... 



Jack & Heintz a-c Control Panels may be designed to fit 
the electric system of any aircraft. Flexibility of control 
components enables J&H engineers to “make up” a panel 
to fit the specific needs of any customer. Operating from 
the d-c bus or independent of it, a J & H Control Panel 
will serve isolated or parallel a-c systems. 


HeIIVTZ ^^iomctu/e 


a report from JACK & HEINTZ 


J& H Tailors Panels to Specific Customer Needs 


Designed to meet applicable USAF 
and USN specifications, J&H Control 
Panels can include any of the featiires 
listed below. Typical of many unique 
J&H control elements is the new 
overvoltage relay. This unit is designed to be 
insensitive to acceleration forces. All panel func- 
tions can be supplied as individual components. 


Other a-c equipment: J&H has developed 
other major components of the a-c system, 
including; air-cooled, liquid-cooled and vapor- 
cooled generators; static-magnetic-amplifier type 
regulators; and balanced, rotary latch circuit 
breakers. Auxiliary components include; trans- 
formers, reverse power relays, phase sequence 
relays and others. 


JACK & HEINTZ A-C CONTROL PANELS 


JSH PART NUMBER 

OCB.-. 

GC.OO 

oc.oz 

OC.03 

GC1.2 

GC.27.1 

GC127.2 

J 


WCIEE1.28 

WClEEI-22 

WCIEET.3S 

waeei-37 

waEE1-27 

J&H 

J&H 


SinglB or Thrfl« Phoie 

Uiree 

Three 

Three 

Three 

Three 

Three 

Three 

j 

VoJtag. 

II5S00 

MS 200 

115 200 

113-200 

1I3'200 

115/200 

I15'200 

. 1 

(c»,l 

330 420 

320 1200 

3B0 420 

330.'420 

3S0'420 

380/420 

3S0'420 

1 1 

liolataU oc Paralleled Syilem 

Both 

liolciied 

iMloled 

liolaled 

Both 

liolaled 

Uolaled 

1 1 

Ollfereelial Carrerrl Fcell Pretecllar, 

Yei 


Ye> 

Ye. 




II 

Undenpeed PralecHor, 

Tei 






Ye, 

1 1 

Phoie Sequence ProlecHon 

Ye. 






Ye. 

n 

Open Pho.e Pretecllon 








n 

Cenercler Cpnlrpl Relay 

Ye, 

Ye, 

Ye> 

Ye» 


Ye, 


n 

OCR *nt;.Cycle 




Ye, 



'f- 

u , 




Ye, 


■ 





g" 

Uaderupllage Relay 






Ye. 

Yes 

rj 

Over or Under Eecilalioe ProleOien 

Bolb 




Over 



<1 

Held Flaihlng 



Ye, 


Yei 

Yei 


;j 

P^eHad^^Pela, ^^l„_ 

— 


Ye, 


Z 




. □ 

0.C Control Po-.r Tro-fer 


Ye. 


Ye. 

Ye, 

Ye, 

Ye. 

n 










Eleciric or Monual Reiel 



Eleciric 

Electric 

Electric 

Electric 



Remole Trip 



Ye> 

Ye, 

Ye, 

Ye. 


n 

Oulllne Dimerulon |L> W • HI 



9.07n6.33i3.: 

1 1.81 «7>s.: 

t1.81>7«3.; 

11.31»7i3.. 


n 

WtIghI iLb) 

9 

10.3 







Iniecl-Elecl Mouellng Troy 

Ye, 

Ye, 






n 

Bolt Op»o MsimKng 








ri 

VIbroHoe IfoloHxi 


Yes 











□ 


YOUR CONTROL PANEL — In right-hand column, check features you want in a control panel. 
Add your own special function or need on the bottom line. Jack & Heintz can design and pi^uce 
your special control panel, components or a complete a-c system. We invite your inquiry. Write 
Jack & Heintz, Inc., 17633 Broadway, Cleveland 1, Ohio. 


AIRCRAFT EQUIPMENT 


OFF THE LINE 


Engineers! 

Scientists! 

UNLIMITED OPPORTUNITIES IN 

Atomic Power 

AT 

A^stinghouse 



in a new plant on the outskirts of Pittsburgh, Pa. 
Atomic energy will be explored here as a source of 
power for transportation and industry. 

Opportunities in this new field are unlimited for 

^ MECHANICAL ENGINEERS ^ ^ 

gysCema. heat CraTufer analyses, hydromechanical systems 
and mechnnisms, stress analysis and machine design. 


METALLURGISTS 



ELECTRICAL ENGINEERS 

Design and deveiopment of electro-magnetic devices, eon- 
trol equiproont and servo systems for pressure, temperature 
and flow: instrumentation and electrical and mechanical 

Openings also eaist for Physicists, Chemists and Chemical 


United States citizenship is required. 

Every fourth person now at the plant is an engineer or 
scientist, and over half of its executives are engineers. 

Salaries open. Ample housing available. Benefits include 

undCT the WESTINGHOUSE program at company expense. 
Send resume concerning your experience and education to: 

Mr. C. F. Slewart, Alsmie Power Division, 
Weslinghouse Electric Corporotion, 

P.O. Box 1468, Pittsburgh 30, Po. 


Sail rraiifisco liitmiatioual .Siiport lias 
plans to attract luoro priialc planes, 
Frederic B. Butler, airport manager, re- 
veals. He proposes leasine airport land 
to a pri\ ate company wliicTi would build 
and operate a S500,000 maintenance 
hangar for private aircraft. The city 
would subsidize tire venture. Butler 
says tlie airport sliould compete for 
private plane business— most of which 
now goes to Oakland, where there ate 
maintenance hcilitics for private craft, 
lie sa\s the proposed project is now in 
tlic exploration stage; no official action 
lias been taken as yet. 

First European installation of LF-Gas 
[or automotive use was recently com- 
pleted in Holland by KLM Royal Dutch 
-Mrlincs. LP-Gas, a liquefied petroleum 
fuel, will be used to service KLM's entire 
fleet of ground automotive equipment, 
according to the supplier, American 
Liquid Gas Corp., 1109 Santa Fc Ave., 
Los -Angeles. Lockheed Aircraft Corp. 
at Burbank, another LP-Gas user, re- 
ports big savings in fuel, oil and main- 
tenance, says American. 

Sperry engine ignition analyzers arc go- 
ing to Lockliecd-Biirbank tor instalki- 
tion in the 20 Model 1049G Super 
Connies being built for TWA. Sperry 
specialists eiirrcnlly are giving TWA 
flight crews full in'straefions on use of 
the in.stramcnt. Cost, including installa- 
tion, maintenance and flight engineer 
training, will total $110,000 for tlic 
fleet, TWA estimates. 
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Every 

lo 

subscrib er 

copies 

deliver 


reade r s who 
really read 


That's more than 06,000 bona-fide readers for a 
typical issue of Aviation Week* ... 1.4 readers 
per copy who passed a stiff recognition lest . . . 
readers who can prove they really read! 
Advertising Research Foundation uncovered this 
fact and a host of others about how Aviation 
Week is read — how editorial material is read — 
how advertisements are read — how readers in- 
fluence purchasing — in Study Number Six, The 
Continuing Study of Business Papers, just re- 
leased. Together they make up one of the most 
impressive stories ever told about readership in 
the aviation industry. 

This study was conducted by Advertising Re- 
search Foundation, because of its industry-wide 
importance, on behalf of some 190 leading ad- 
vertisers, agencies and media — including the 
American Association of Advertising Agencies 
and the Association of National Advertisers- 
which compose the Foundation’s membership. 
Findings were secured through methods devel- 
oped and tested by ARF during two years of ex- 
perimental research and used in actual studies of 
five other leading business publications. Because 
of these painstaking procedures and their abso- 
lute freedom from bias. Advertising Research 
Foundation studies are considered to be the most 
valuable research on magazine readership avail- 
able today. 

Your Aviation Week representative will be glad 
to give you full details. 

*Paid circulation of the issue studied by ARF 
(April 5, 1954) was 47.375. Paid circulation of 
current issues exceeds 50,(X)0, on this same basis 
delivering more than 70,000 readers who really 
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NEW AVIATION PRODUCTS 




New Box Speeds Cargo Handling 


Comincrcia! and militar)’ cargo oper- 
ators, looking for new ways to package 
airborne cargos eBectively for speedier 
plane loading, arc being offered an in- 
geniously designed, lightweight pallct- 
contaiiio planned for "indefinite re- 
usability.” 

'The nc\v pallet was originally de- 
signed to meet U. S. .\ir I'orce require- 
ments and was initially displayed at a 
meeting of the National Securih’ In- 
dustrial Assn, at Sew.irt .\FB. Tenn., 
and has been on exhibit at Ent AKB, 
Colorado Springs, Col, 

Tlie cargo pallet was designed by 
Kaiser Aluminum & Chemical Corp.'s 
Product Der'elopincnt Dept., which 
holds the p;itent rights. The prototype 
container was built by Hart Metal 
Products Cotp., Elkhart, Ind. 

► Meets USAF Specs— The product 
meets the following USAF requiremenb: 

• Dimensions of -I0x40x-18 in. 

• Indefinite reusability, 

• Collapsible construction, 

• Four-way fork truck entry. 

• Easy tiedown. 

• Load capaci^ of 17 Ib./cu, ft,, or a 
working load of 800 lb. 

• Safety factor of 1,500 lb. 

• Abilitx' to be slacked two-high in 
cargo planes, throe-high in storage be- 
fore shipment. 

► How It Is Made— The Kaiser Alumi- 
num pallet weighs 65 lb. and can be 
assembled or taken apart without the 
use of tools or loose fasteners in about 
one minute. Density ratio assembled- 
to-collapse is one-to-five. 



DISASSEMBLY uf box takes one rriioute. 



CLIK require no tools to fasten. 


Six corrugated aluminum panels make 
up each pallet-container, each panel 
framed with extruded channels which 
enclose the sheet and arc stapled to it. 
Lips on Uie channel of adjacent panels 
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SUPERIOR 
SOLID PROPELLANTS 
for ROCKETS.. 




j of power units is necessary for 
superior solid propellant rocket 
1 Chemical Corporation conducts on 
intensive I^J^progrom prior to production of proto- 
types to/^sure optimum performance chorocteristics. 
Inlensiy^t^sts of the type illustrated here hove resulted 


high slondord of performance throughout a brood 

Intensive testing Is only one of the many steps in 
Thiokol's Integrated development of solid propellant 
power units, Other Thiokol octivities of equal impor- 
include chemical research, design, fabrication 
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from initial design . . 


through production line . . . 
SMITH -MORRIS all the way 



mesh or "cam liingc" togctlicr. 

Body is 6061-’r6 Kaiser Aluminum 
alloy exeq^t for stainless steel retaining 
clips, 'llic bottom panel is 0.0J2 in. 
tliick and tlic sides and tup are 0.025 
ill. thick. 

Ihc bottom and top panels have easl- 
aliiinimini triple-duty cleats fastened to 
the corners, nicsc cleats hold the box 
off the floor for fork truck ciitrs', act as 
closures for the ends of the extruded 
cam hinges pror iding shear tics between 
[jaiicls. and sen e as tiedown qcs. lliq' 
arc also designed to allow nesting of 
the collapsed a.s wcU as loaded contain- 
ers. When the pallet is collapsed the 
five panels arc placed flat on the hot- 

Stacked, one pallet is about 9.75 in. 
high; subsequent stacking of pallets 
adds about 7.75 in. per pallet to the 
oi’crall height of the bundle. 

► Assembly— The box is asscinblcd by 
cam hinging the sides and ends to the 
bottom and swinging them up. 'I'hc to]5 
is hinged to one end and folded down 
like a lid. 

Top and sides ate fastened Iw h'o 
Imnd-opcrated dips, so that cither the 
top or side p.inel can be hinged out 
for loading in cither direction. 


New Plane Fasteners 
For Variety of Tasks 


A compact self-aligning barrel nut for 
aircraft that combines light weight, 
liigh strength and a self-locking feature 
is one of several new developments an- 
nounced bv ftistcncr and nut maniif.ic- 
tiircrs- Tlic nut. produced bv Sliur- 
l.ok Cotp., is designed for applications 
wlicrc highlv concentrated loads arc 
encountered, such as engine mounts 


Shut-Lok sa; 
SL15. weighs 
standard barrel 


. the 


n btrrel. a threaded 



HIGH LOADS ate specialty of SL 15 mil. 

steel bushing, and two steel pins. The 
length of the nut is slotted, 'llic two 
pins go across the slotted area and hold 
the steel bushing in tlie slot, giving the 
self-aligning feature, 'lilts is iiid to 
assure easy mating and present ernss- 
threading. 

The load carried by the threads of 
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The plant with a one-track mind... 

Actually Twin Coach Aircraft Division is five plants — each devoted 
exclusively to aircraft production. We do no other work; 
we build no other products. 

Here’s why this is important. It means your airframe 
assemblies are built by experienced aircraft specialists . . . men 
who know no other standards than those of the aircraft industry. 

So if you have an assembly you’re thinking of subcontracting, 
call in Twin Coach Aircraft Division for consultation. 

You’ll be secure in the knowledge that it’s built by men who 
think like you . . . men whose one thought is to produce 
to specification and on schedule. 

The five plants comprising the Twin Coach Aircraft Division 
have over 3200 employees, over half a million square 
feel of manufacturing area, and cover 23^i acres at the 
Municipal Airport, Buffalo, New York. 





VAICOR ENGINEERING CORP., CARNEGIE AVE., KENIIWORTH, N. J. 



ACME ELECTRIC CORPORATION 

MAIN PLANT: 8512 Water Street • Cuba, N. Y. 

Cooil Engineering Inberulerleo IIJJ W. Jefferton IlYd. • Lei Angelei, CnIII. 
in CoBodo: ACME IIECIRIC CORP. LTD. • 10 NeitA line Rd. • Teienle, Oat. 


Acm£LJi^±£laciric 

TRANSFanMERS 



tlie busliings ate distributed into the 
sutiouiiding structure. Internal tlircad 
sizes available are i-28 to i-12. 

Shur-Lok has also come up with a 
specialty ftistener, the SL 1029 overheat 
ssvitch insulator self-locking nut, that 
is designed for high-temperature appli- 

'ITie two-piece assembly has a 
ccraniic-coatcd cup and a self-locking in- 
sert pressed into the cap. It is supposed 
to withstand temperatures up to 
1.500I-'. 

Shur-Lok's address: 9010 Bcllanea 
,-\vc., Los .\ngclcs 45. 

The nets’ Kaylock lightweiglit hex mit 
is said bt’ its maker, Kaynar Co., to 
have the higliest axial strength of am 
coinpatable unit. 

The new liex unit is made of cad- 
mium-plated spring steel. Lacking is 
accomplished hv milking the upper 
threads elliptic-at and higlily resilient, 
diminating the nectl for an auxiliatv 
locking device. The nut is said to ex- 



TOUGH THREADS extend Ksylock’s life, 
cccd BuAet and USAF specifications for 
the AN 30? high-tempcrature and AN 
365 standard hex nut, and is dimen- 
sionally interchangeable with the AN 
364 shear nut. 

Kaynar says the nut will take tem- 
poratiiies of 530F, and the tempered 
threads ate so hard they cannot be 
damaged by cross threading. The com- 
pany reports that even after 200 installa- 
tions and removals there is no apprecia- 
ble loss of self-locking torque. Sizes 
available: 6-32, 8-32. 10-32, 1-28, A-24, 
1-24, A-0, 

Kavnat is located at 820 E, 16th St., 
Los Angeles. 

A new nut that may be used either 
as a locknut or as a tlire.idcd insert to 
replace stripped threads lias been dc- 
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Golf course fairway — Seameni rutiway 



Seiimew— a tough, economical, all- 
weather submarine hunter. In adverse weather 
— submarine weather — the Seamew can be 
airborne after a short take-off from an emergency 
strip . . . can conduct a radar search and low- 
level attack , . . and can land back safely almost 
anywhere (even on a golf course!) — due to its 
slow approach speed and shock-resisting under- 


The Shorl answer 

is the Seamew 



am for piloli with Ullli txperima of Ml lypi. 




man-hours mid sport amponmls. 

IN QUANTITY PRODUCTION FOR THE ROYAL NAVY 

Short Brothers & Harland Ltd-, Qjxeens Island, Belfast, N. Ireland. The first manufacturers of aircraft in the world 




At North American you will use the nation’s 
finest experimental and test facilities: subson- 
ic, supersonic, and tri-sonic wind tunnels, ther- 
modynamic laboratory, electro-mechanical 
laboratories, rocket engine field laboratory. 

Many opportunities for recent graduates, 


and a number of high-levei positions are 
available to experienced engineers. You are 
invited to send your resume to; North 
American Aviation, Incorporated, Engineer- 
ing Personnel Manager— 12214 Lakewood 
Boulevai'd, Downey, California. 


North American Aviation, Inc. 

years ahead in airerolt . . . ofomic energy . . , electronics . . . guided missiles . . . reseorch and dereh 


Opportunities in Guided 
Missile Engineering at 
North American Aviation: 


ELECTROMECHANICAL 

Microwave Antenna 

Computers 
Fire Control 
Servo-Mechanisms 
Product Engineering 
Standards Engineei'ing 
Technical Writing 


Do you 
fit into 
this picture? 


AEROPHYSICS 

Preliminary Anaiysis 
Preliminary Design 
Systems Analysis 
Structures Engineering 
Aeroelasticity & Flutter 
Weight Engineering 

Electrical Design 
Flight Test Engineering 
Flight Test Instrumentation 

PROPULSION 



DUAL. DUTY is (caturc nf Allnicbl nut. 

\ciopcd bv .\ilmctal Screw Products 
Co., liic. ■ 

Consisting of a solid metal piece with 
a slottal ttrnc sliapc on one end and a 
splincd cylinder on tlic otlicr, the nut 
is designed for insertion in a countet- 
siink hole, effecting a flush mount. 

'I'lic niit is partially or completely in- 
serted in material, .such as one of tlie 
softer nictais. where it is held in posi- 
tion by force-fitted splines. When the 
bolt is inserted, locking action is ob- 
tained by the pressure of the sector 
threads forced against tlic bolt by inter- 
ference of the countersinks. 

Tlic locking action is unaffected by 
liigli temperatures, and the nut remains 
ill position and retains its locking action 
after the holt is temosed. 

AUmetal’s address: 821 Sten-ard Ave., 
Carden City. L. I.. N. Y. 


The MEW All-Fiberglas 

TAYLORCRAFTS 


INENTAL POWER 



FAST STARTING timer output. 


Electronic Interval Timer 
Needs No Warmui> Period 

New eleetiouic interval timet uses 
filainent-lcss coid-catliode tubes, so te- 
cjuires no time fur warmup. Duration 
of the timing interval is contiiiuoiisl) 
adjustable from 0-03 to 7 seconds. 

ITic timer is suitable for push but- 
ton, foot switch or other actuation of 
spot welders, heat sealers, punch presses, 
etc. It requites only 0.1 watt for oper- 
ation from 105/12S-volfs, ZS/dOO-cycle 
a.c. 'J'iraer is labeled Type 12 MC. 

G- C. Wilson & Co., 1950 Eighth 
Ave., Huntington, W. Va. 

New Sanding File Set 
Smootliess Welds and Burrs 

New sanding file set for cutting and 
smoothing welds, burrs and metal sur- 



Conlinenlal Motors shares Taylor- 
crofl's pride of achievement in the 
three new series of utility planes 
currently being introduced by this 
industry pioneer. Like most other 
leading makes of airplanes, Taylor- 
croft's new all-Fiberglas models — 
the Ranch Wagon, the Sky Liner, 
and the Topper — offer the proven 
safety, dependability and economy 
of Continental power. The fact that 
SO per cent of Taylorcraft's 1955 
production is destined for export 
provides an additional reason for 
standardizing on Continental 
power. For Continental aircraft 
engines are backed by established 
service facilities . . . trained me- 
chanics and genuine Continental 
parts ... all over the world, wher- 
ever people fly. 
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faces has triple-coated diainond-hatd 
abrasives on Chip board tiiises. 

The tubes come in 10-in. length, 
and either 1-iii. round or square end, 
to slip on a 145-in. handle. Tubes of 
various grit sizes are interchangeable 
on the handle and ate locked in place 
b)' means of a screw wedge in the 
blotted u'ood, 

Abrasives ore fnst-bonded on tubes, 
making possible washing out of metal 
filings witliout liamiing abrasive sur- 
face, maker states. Standard grit sizes 
are 56 (coarscl, 60 (medium), and 120 
(fine). Other sizes are available. 

Diamilitc Mfg. Co., 2501 Main St., 
Santa Monica, Calif, 


ALSO ON THE MARKET 


King-locked inserts and studs, with sclf- 
bipping tliread to present collapse of 
inserts' tapping segments during instal- 
lation. arc now a\ailable.-Rosan, Inc., 
2901 ^\'cst Coast Higliway, Newport 
Beach, Calif. 

'I'wo-clement airport lamp giscs warn- 
ing when replacement is requited. Bulb 
contains a 50-watt filament with life of 
5,000 hr,, and 25-watt filament with a 
design life of 8,000 hr. W'licn the 50- 
watt element fails, fbc longer-life 25- 
watt element continues to burn, pro- 
viding ilhinhnation but telling, by its 
dimness, that a nesv bulb is needed.- 
Solar Electric Corp., Warren, Pa. 


baaihchaftco.: 


FLETCHER 

has the most 
experienced 
wing tank 

engineers in the U.S.A. 

FIETCHU AVIATION COW. • ROSEMEAD, CALIFORNIA 



iN letal-backed nylon bearings allow rapid 
dissipation of heat, yet resist plastic 
deformation, permitting higher unit 
loading than other nylon beatings can 
take. Tolerances arc held as close as 
.0002 in. on bote. len|tb, outside diam- 
eter and concentricity. Sizes range from 
sV in. lip, in ses'cral h-pcs,— Nylacotc 
Corp., Great Neck, N. V. 

Masking costs are cut with die-cut pres- 

cut to the exact sliapc requited by each 
masking job. Die-cut masks come on 
rolls and arc mounted on quick release 
paper.-Priiitcd Cellophane Tape Co.. 
521 No. La Brea Ave., Los Angeles 36. 

Miuiatuic vibration mounts, made en- 
tirely of metal, meet performance re- 
quirements of standard military specs 
for mounting airborne gear. The Series 
M24 mounts are attachable directly to 
equipment, saving wciglit and space. 
They can also be incorporated on 
mounting base or used internally. 
Mounts contain stainless steel load- 
carrying spring and formed wire mesli 
snubber to cuwion shocks large enough 
to bottom the spring. Mounts come 
in i''-in. and 1-in. sizes.— Bany Corp., 
32 E. 68 St., New Vork 21, N. Y. 


IIM 
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MARION COAXIAL* MECHANISMS 
MAKE NEW AIRCRAFT INSTRUMENTS 
LIGHTER, SMALLER, MORE STABLE 




A FOR THE''^^ 

ELECTRONIC UNIT! 


So DC^ELCAM makes sure it rides safely 

with NOPCO LOCKFOAM 




AIR TRANSPORT 


Airfreight Forwarders Win Firm Support 


• CAB examiner says they are in public interest, urges 
Board to issue more affirmative operating authority. 

* Most important factor in their survival is acceptance of 
their services by the shipping public, Pfeiffer finds. 


By Craif! Lrwis 

Airfreight forw.ittlcrs will find their 
position considcrabl\' strengthened if 
rcconinicndations of Civil Acronaiitics 
Board examiner Paul N. Pfeiffer in the 
airfreight fotsvardcr imestigation are 
adopted by CAB. 

Pfeiffer found the indiistrv to be 
miicli in the public interest, ;iskcd that 
forrsarders get a new, more af!irmati\c 
t>pc of operating anthoritv and rceoin- 
mended that existing operating author- 
ih' he extended for an indefinite (xriod. 

The ex;nniner'.s voluminous report 
ca|xs a long and involved investigation 
designed to piodnec a pcrmanait polia- 
for regulation of indirect air carriers— 
airfreight forwarders. Regulations gov- 
erning the new indiistrv ivcre set up in 
1948 for a fivc-vear period. Tlicv were 
dne to expire in October 19i8. CAB 
instituted the investigation in Fcbriiarv 
1953 to determine future action. 

► .Airfreight Gains— Pfeiffer savs for- 
warders should be alloivcd to continue 
in business ns licensees under CAB 
regulation despite the fact that some 
have made a poor financial showing, 
some have abandoned their operations 
and others never have operated. 

‘.'The most important factor.” he savs, 
"is the acceptance of forwarders’ seiv- 
ices hv the shipping public in the 
amount of almost 30,000 tons in 1933 
and the additional fact that this repre- 
sents an increase over previous vxars. 

“A considerable portion of this ton- 
nage has moved at lower rates than 
those charged bv the airlines. Such rates 
are in the public interest since thev 
stimulate commerce genctallv and air- 
freight transportation in particular and 
thereby directly benefit the airlines.” 

► Stimulates Ptogress-Pfeiffer concludes 
that "the continuation of the airfreight 
fonvarding function is in the public 'in- 
terest. The low rates, efficient ground 
handling service and extaisive persona! 
solicitation and advertising represent im- 
jxirtant iiistriiincnts lending encourage- 
ment and stimulating the development 
of an air transportation system properly 
adapted to the present and future needs 
of the domestic commerce of the 
United States.” 


On the question of renewal of exist- 
ing authority, Pfeiffer finds that incon- 
clusive first results thus far ate not 
grounds for limiting authority. Since no 
government subsidy is involved and the 
public utility of the industry’s seniccs 
is established, continuation is recoin- 

Conferral of permanent authority 
might raise future legal complications 
so the soundest course, in the cxaminet'.s 
view, is to grant an indefinite renewal. 
► Prestige Faetor-Thc current letter of 
registration, a forwarder's operating au- 
thority, is found to be negative in char- 
acter. and a more affirmative form is 
su^ested with the view that it would 
lend prestige to the industry and give it 
a psychological lift. 

Airfreight fonvarding in the Hawaiian 
Islands is in the public interest, Pfeiffer 
says, and provision should be made for 
it in the revised regulations. 

•Air forwarders with affiliations with 
surface fonvarders or motor carriers 



would have tlicir authority renewed in- 
definitely. Some fears are expressed that 
air forwarders with railroad connections 
might dominate the field, but Pfeiffer 
beliei’es C.AB control is sufficient. lie 
recommends that railroad-affiliated for- 
warders have their authority extended 
for five years as a reasonable trial period. 
Otlier examiner recommendations; 

• Air Cargo’s ap)slication for an air for- 
warder antliorization should be denied. 
Air Cargo is owned by 23 scheduled 
airlines, witli United, Trans A\'orld, 
Kastem and American holding the bulk 
of the stock- The report recommends 
denial because of possible restraint of 
competition. 

• Fitness and public need requirements 
arc not necessary. Such ruW would 
place an unnecessary burden on an ex- 
panding industiT. Also, the type of in- 
dustry involved is not one that calls for 
safeti’ provisions to protect the public 

• Several unapproied interloeking rela- 
tionships that came to light during 
hearings on the case arc referred to 
the Bureau of .Air Operations for ac- 

• Railwav Express Agency’s status 
should remain the same, but its Air Ex- 
press Diiibion classified as a forwarder. 

• Cooperative Shippers’ Associations 
should he granted indirect air carrier 
authority. 'The report suggests a form 
of report that should be required of 
such forwarders. .Action on one asso- 
ciation application is defened until cer- 
tain questions of control are clarified. 

• Authorization of joint rales, fares and 
charges or compensation is recom- 
mended for scrs'iccs bchsccn indirect 

'• Airfreight forwarders who also act as 
sliippers' agents and''or airline agents 
should be required to advertise the fact. 

• Joint load agecemeuis should be au- 
thorized, but space allocation agree- 
ments betsvccii carriers would continue 
to be prohibited. 

• Insurance regulations for indirect air 
carriers should he amended to require a 
minimum of SIO.OOO cargo liability 
coverage in any one conveyance and 
53,000 public liability-property damage 
coverage for am- one accident. 

• Air forwarders sliould be permitted to 
cliarter airplanes from both certificated 
and irregular airlines. 

• The scs-en-day limit on payment of 
freight charges to airlines bi forwarders 
should remain the same. 

Pfeiffer’s findings become final un- 
less exceptions are filed before Dec. 22. 
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ENGINEERING 

OPPORTUNITIES 

IK LONG RANGE 
GOIDED MISSILE PROGRAM 

MISSILE STRUCTURES 
ENGINEERS 

Challenging problems in: — 
Aeroelasticity & Flutter 
Vibration 

Structures Analysis 
Weights 


Missile i Control Equipment Dept. A 


Merger Gets Nod 

• Board apjtrovi-s CAL 
ptiroliasH of Piouoer. 

• But triink-ffeder ruling 
raises strong ilissent. 

Ilic l()iig-ptiidiii| CuiilintntJl-Pio- 
nccr Air I.incs inetgct ]«oposal has been 
iippros’Cd by the Civil Aeronautics 
Hoard in a vtn-2 derision that sanctions 
tile first a)ii5olidation of a trunk carrier 
n ith a local service airline. 

The Board adopted the findings of 
cx.imincr Tiionias W'rcnn (.Avi.stjon 
W'ri K July 26. p. 761 and the lineup 
of inenil>ets followed the usual pattern, 
with chairman Chan Gurney and Os- 
'.'.ilii Rvaii and Ilannar Oeniiy concur- 
ring and Josh Lee and Joseph Adams 
filing dissents. 

► Policy F.xcij)tion— Tlic inajotity siys 
some airlines fear approval of the met- 
get will start the Board on a course 
that will lead to the elimination of 
the local service airlines. 

■'No such conchisioii should be drawn 
from our deeisinn lietoin,” the tlitee- 
nicnibct bloc savs. "The Board’s gen- 
eral poHcv favoring separation of the 
local service carriers and trunklines will 



BOUIERS BAmmss 


continue as a major guidepost in the 
Board’s decisions.’’ 

’I'hc majority opinion describes the 
.iii|iiisition approval as an exception 
to CAB |joUey rather than an aban- 
donment of it. The exception involved 
is the "usual and perhaps unique" de- 
gree of similarity between Continental 
and Pioneer tliat makes their difference 
of classification much less marked than 
with otiicr trunk and local service air- 
lines. 

’Ibe decision finds the policy excep- 
tion involved “. . . rests cm deep-seated 
rescmhhiiices significant and strong 
enough to overriSe nominal differences 
in cliissification.” 

► Labor Provisions— Continental’s pur- 
chase of Pioneer assets is subject to 
certain labor proicctive provisions speci- 
fied by e.xamiuct Wrenn in his recom- 
mendations. 

It also is subject to the provision 
that anv amount paid P.AL over the 
value oi Pioneer’s assets will not be 
tecognizctl for Continental rate-making 

-According to the terms of the acqui- 
sition agreement. Continenhil will pay 
Pioneer its net book value in cash plus 
65.000 shares of C.AL stock valued at 
S6 a share. ’Ihe total amount involved 
will be about 51.3 million. 

Continental will attempt to close the 
deal as soon as possiblc-pethaps by 
the first of the year. 

► ‘No Imptovcmcnt’— Minority member 
Ixx: liastcl hi.s dissent on three points, 
lie believes the merger is inconsistent 
with the public interest because: 

• ’’It violates the long-established Board 
poUev of keeping the trunks and the 
feeders separate. 

• ’’It provides practically no improve- 
ment of service to the public. 

• "It slovv.s Continental’s progress 
toward becoming a subsidy-free trunk- 

''■llic majority decision constitutes a 
further implementation of the policy 
of abolishing feeder carriers, a policy 
which this same majority of three sup- 
jjorted in the Air Coordinating Com- 
mittee report." says Lee. 

Adams sivs he dissents because the 
majority opinion '’derogates this Board’s 
own local air carrier policy statement 
issued just three vears a^ and reaf- 
firmed many tim« since its original 
adoption.’’ 

Comi)etilor Challenges 
I Avianca in Colombia 

I (McGraw-I/iH World News) 


NORTH AMERICAN AVIATION, INC. 



Bogota. Colombia— .Avianca’s virtual 
airline monopoly will be challenged 
next tear when the newly organized 
l.loyd .Aerco Colombiano starts service 
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Airspace Policy Review 


Revievs of federal polieir 
of navigable atcspacc has bi 
the Air Cootdinniing Com 
"No aviatroii problem 
porhiut than the matter of 
ing nirsiMCC." Commerce I 
Robert Mrrrrjy tcrid a con 
gronal airspace su 


die use oUicr resources. He asked the ,\CC tr 
rt«d by "cstablisli sncli |xrlicies as will allow fo 
the most equitable arid ccmioniic iitilrM 


snhcmnnrittr 
)f ACC. 


secretaries, dcvelopmcirt of a longrangc policy arrrl 
ion with the AVashing- considcratkm of iirrmcdiatc stciH that 


The undersecretary sard the .ACC’s to tire needs of both 

ill iclatioii to airsiMce eontrol. ''The Fed- 
eral Goveiamicnt should condmic. as it 
now does, to exercise exclusive eontioi of 
the airspace over the United Stales, its 


Mumiy noted the rapidly iniTCasing dc- describing .vr 
iirands being made on navigable airspace lerm "dangc 
ill the United States and observed that sliictcd area 
new airspace can not be created is can area'' by "pr 


Ire possible melliods of j 
airs|)occ areas now In ej 
a single agency or bur 


CAA to Revamp New York Traffic 


portant ruutes. 

llic new airline expects to start 
service next month with new tvvin- 
aiginc Cessna 310 four-passenger 
planes, cruising at 220 niph. on these 
routes: Bogota-Cali, Bogofa-Mcdelliii, 
Bogota-A lanizalcs. 

On the line's longer domestic flights 
to the Atkuiric coa.stal cities of Batran- 
quilla and Cartagena. Llovd -Acreo plans 
to use 21-passcngcr DC-3s powered bv 
Pratt Whitney Aircraft R2000 
cngiiics- 

In March or .April the new airline 
plans to purchase I3ougla.s 13C-fis for 
servicc.s to the U. S. and possibly 
Europe. 

Northwest Asks Tie 
With Copter Service 

Passengers arriving in the New York 
metropolitan area will he able to con- 
nect by helicopter with Northwest 
Orient .Airlines planes at New Y'otk’s 
International .Airport at no extra charge 
under an agrccnicnt worked out bv the 
carrier iiiicl New York Airways, subject 
to approval by the Civil .’icrouanticv 
Board. 

NWA and the scheduled helicopter 
service will absorb the rotary-wing shut- 
tle charges, vsitli the former taking the 
larger portion of the nsiial fare. Nor- 
mally, NY.A’s charge for a flight from 
Newark (N. J.l .Airport to NW'A's 
terminal point. International Airport, 
ntns 59-50. Tlic arrangement and tar- 
iff.s for flic new .service have been filed 
with C.AB- 

If granted, the integrated service will 
go into effect Jan, 5. 

In addition, piissongcrs arriving .it 
International via NWA will be able to 
transfer to New York Ainvxivs' S-55 to 
go to White Plains. N. Y„ or points in 
Connecticut and New Jersey, paying 
the normal fares for these shortliaiil 
copter flights. 

Plane Swap Deal 

Pan American AA'orld Airvravs has en- 
tered into aircraft swap agreements with 
National and Eastern Air Lines that will 
enable all three carriers to have extra 
planes on hand during their peak tralfio 
seasons. 

Under terms of each agreement, PA.A 
will lease two planes from National and 
two from Eastern for use from May to 
Octoher-its peak European travel sea- 
son. In turn, both NAL and EAL will 
lease two planes each from Pan .Amer- 
ican from December through Mav, peak 
period for their New York-Florida 

All planes will carry the leasing air- 
line’s markings while in use by that 


By Frank Shea. Jr. 

Civil Aeronautics Administration, 
spurred by pleas of New York’s Ait 
Route Traffic Control Center officials 
and consequences of the now historic 
five-day IFR bottlaicck over the metro- 
politan area Sept- 13-19. lias gone into 
action to try to solve that city’s critical 
air traffic problem. 

CAA’s emergency program, outlined 
by Administrator Fred B. Lee at a New 
York luncheon last week, includes: 

• Authorization for recruitment and 
training of 38 additional controllers. 

• Installation of an interim longrangc 
surveillance radar at Mitchcl AFB with 
coverage over a 100-mi. radius in co- 
operation with the Air Force. Schedule 
c-alls for operation by early spring of 

• Establishment of a permanent long- 
range r.idat at Idlcwild International 
•Airport as part of the new traffic con- 
trol center now under construction. It 
is scheduled for completion the latter 
part of next year. 

• Temporary placement of all New York 
.ARTC controllers on a 48-hr. work 
week, pending hiring of the additional 
personnel- 

• Installation of additional flight prog- 
ress boards, imjjrovcd interphone equip- 
ment, and six more channels for direct 
communication by the center with pi- 
lots in peripheral areas- 

IFR traffic density has been slowlv 
strangling air operations in the New 


York area over the jiast several years. 
Traffic lias maintained a steady upswing, 
while control facilities and manpower 
have remained virtually static. 

► ‘Five Black Days’— C.AA h.is been 
studying the problem several years. But 
according to one New York official, "it 
took five black davs with ARTC forced 
to liimdlc 7.900 to 8,400 fi.x postings 
to make CAA throw the switch on an 
emergenev program.” 

(\Vith its staff at that time, New 
Y'ork’s ARTC vvas equipped to handle 
approximatclv 7,000 fix postings dur- 
ing IFR conditions, four to five pet air- 
craft handled or 1.700 aircraft per 24-hr. 
period. This is normally broken down 
as 3,000 from S a.m- to 4 p.m., 3,00(1 
during tlic second S-hr. shift and 1,000 
from midnight to S a.m.) 

CAA’s New York program is a direct 
result of extensive studies made at the 
Mcnev’s Technical Development and 
Evaluation Center at Indianapolis. Big 
factor in these studies vvas tlic employ- 
ment of an unusual device known as 
the dvmamic ait traffic control simulator, 
a joint project of the Air Navigation 
Development Board and CAA. 

► Other Areas, Too— For many months 
mixed traffic problems t.ikcn from the 
New York area were fed into this simu- 
lator. testing and evaluating various 
combinations of systems, methods and 
control procedures. In addition to regu- 
lar Evaluation Center personnel, repte- 
senbtives from New York’s ARTC. the 
towers at LaGuardia, Newark, Idlewild 
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DUAL-PURPOSE 

Portable Airline Oxygen 


:iiul Tctcrbom ixartifipatcd in control- 
ling traffic for iill tests. 

•Mtlioiigli it.v problem is tlic most 
acute. Xw York is not alone in needing 
attention. I.cc cinpliasiaed. He pointed 
out that similar studies arc being made 
for Washington, Chicago, N’orfolk and 
I>allas-Ft. \Vorth. as well as for other 
liigli-den.sifv traffic arca.s. 

Citing tlie tremendous air traffic 
grmvtli in the past several years, Lee said 
ihat within two years tlic mimbcr of 
fix postings haiidfed by C.\.\'s -\ir 
Route Traffic Control cciitets has in- 
creased almost 24 '.'. In fiscal 1952, 
centers liandlcd approximately 12.6 mil- 
lion fix postings. In fiscal the 

figure jmnpcd to 15.6 niillion. 

"W’e pre-diet that the total for 1960 
will he 24 million, or almost cionlile the 
1952 Itncl,” he said. 

► 'Cocoon of Air’— Turning from tenni- 
nal area problems. Lee reported that 
C.\A now is proceeding to attack the en- 
roiilc phase of the air.spricv situation. "In 
all proixlem routes.’’ he asserted, "we 
find one common factor If airsiiace is 
shrinking, it is because present equip 
ment makes such cxtrasagaiit use of 

It no«' is necessary to wrap aircraft in 
.1 large "cocoon of air" because ncitlier 
pilot nor controller can pinpoint the 
plane's position with sufficient ac- 
uiiacs' to allow a narrower margin of 
.safets, and bcc-.msc tire C.AA center 
which controfs enronte traffic docs not 
has'C direct communications witfi pilots 
much bevond tlic tcnnin.il area, he 
added. 

"Obviously, tliis problem svill be 
coni|)Oimded wbeii jets witli twice the 
speed of present aircraft Ixegin flying 
onr aitwavs- hortiinatciv. ne has'c an- 
ticipated the need, and oscr tlie past 
few years have developed means for 

Lee then cited these improsements: 

• "Omniranges already are well estab- 
lished on the ground and in the air to 
tell us exactly wliat course lieading we 
are on. To know exactly how far along 
the conrsc heading we arc. we must 
'iipplcinent the omnirange with dis- 
tance measuring equipment.” 

• "CAA ha.s commissioned 230 DME 
ground transmitters, corcring all the 
most heasily traveled routes, ^^'hen 
a substantial number of aircraft opera- 
tors install DME airborne equipment, 
major ads'anccs in traffic handling will 
liecomc possible.” 

► Position Report— Under such a sys- 
tem both pilot and controllc-r w ill have 
exact, instantaneous information on air- 
craft location at all times, lax said. 
Result would be that the controller 
could safelv assign a mote reasonably- 
sized block of airspace, possibly 5 mi. 
long instead of 50. he noted. “Traffic 
snarls due to lost aircraft can be elim- 


WE’RE 

LOOKING FOR 
ENGINEERS 
WITN 
ABILITY 


Stratos— now developing new air- 
conditioningeyetems, air-turbine 
drives, controls and other pneu- 
matic accessories for aircraft and 
industry — is interviewing well- 
qualified men as 


RESEARCH ENGINEERS 



PROJ ECT ENGINEERS 

Several — Intermediate and junior. 

D ESIGN ENGINEERS 

Seniors and juniors. 




srjnMiros 


ear shore. 1. 1., n.y. 



high speed oiVcroft. 
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inatal, .md when liolding is required, 
il can be accomplished with less use 
of airspace." 

Lee also pointed out that with |)rccise 
position reports from the jiilot, imme- 
diate identification of iiidi'idual air- 
craft can be made on the radar, thus 
increasing its usefulness in traffic con- 
trol. 

“\Vc sliall. of course, need more ra- 
dar route coverage, similar to what is 
now underway at New Y'ork, and an 
extension of direct conimiiiiicatinns via 
peripheral slave sbations" (.\vi.siioN 
Wkkk Jan. 26. 1933, p. 381- He noted 
that peripheral sites now enable the 
New York center to talk directly rvitli 
jjilots near W ilkes-Barre, 100 mi. out, 
and stated tliat otlicr facilities being 
installed will extend the center’s range 
to as much as 225 mi. 

► Favors DME-Morc radar and direct 
communicatiim.s will require additional 
cxixmditurc of government money, 
"which I am in no |»sition to promise," 
he said. 

In snp|)ort of DMF.. fxe pointed 
out that ail it lakes to rca]) the bene- 
fits of tins system right now is for air- 
craft operators to install the equipment 
on their planes, lie noted that oper- 
ators wild tun e alrcads' done so are verv 
pleased. 

'I’o those O[5crators who lia\e hetn 
hesitating, he w-.imed; “DME is tlic 
only system that is in and ready to go, 
and it will be the only distance indica- 
tion system as'ailalsic for general use 

“DME, longrange radar, direct com- 
munications; these arc some of onr 
prospcctivcs for the immediate future, 
subject, of course, to asailability of 
funds. We know, of course, that we 
imi.st keep working nn additional im- 
pros ements to stay abreast of incrc-.ising 
traffic and speed- 

“In close cooperation witii the Air 
Navigation Dcvclnjsmrmt Board, whac 
we are partners with tlic iinlitary, we 
base many ideas moving along the some 
times long road from inspiration to ap- 

As examples. Lee cited large. Iiriglit 
cathode ray radar displays for u.sc in 
control centers and airport tosvers; ra- 
dar fnr airport surface traffic control: 
radar air traffic control beacons; mag- 
netic drum storage equipment, and 
limited dahi transfer. 

Houston Opens New 
$5-MilIion Terminal 

Somewhat removed from the heated 
battlefield of tlie Dallas-l’t. W'ortli air- 
port controversy (Avution Wei-k Noi-. 
29, p. 77), I’exans in the city of Hous- 
ton quietly have opened a new S5-mil- 
lion International Air Terminal. 

Located 10 mi. southeast of down- 


town Houston, the new insbillatioii lias 
approximately 100,000 sq. ft. of usable 
floor space for airline ticket countersand 
other facilities, offices and concessions. 

Chief attraction of the terminal is a 
unique arrangement of two double fin- 
gers extending from the field side of the 
bihldiiig, eqiiipixd with escalators for 
elianneling passengers to and from tlic 
16-plane landing .stations. 

'I'he terminal also has a 13-room 
hotel on the first floor of the building 
for passengers staying overnight orirant- 
ing to rest between flights. 

I'he waiting room lias a capacity for 
more tliaii 300 persons, with two dining 
rooms and a snack bar located nearby . 


EAL Pushes Ea idenec 
Fight in Mexico Case 

Eastern .Ait Lines is pusliing its figlit 
for subpoenas designed to produce 
added evidence in support of its case 
in the New York-Mcxicu City nonstop 
case. I'lAL has appealed a decision by 
Cii-il Aeronautics Board examiner Ed- 
ward T, Stodoia denying the subpoenas 
(Aviation Week Dee. 6, p. U2). 

’I’he airline liad asked CAB to sub- 
|socna a number of government officials 
and various documents in support of 
numerous contentions made in tlie 
he-jtiiigs on tlic New York-Mexieo City 
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ovailable for 
IMMEDIATE DELIVERY 
wrife for bulletin R1040 


case- Tlic cMiiiuiicr turned tlic request 
down on the grnimds tliat such infur- 
mation is "iJriMkged." 

► 'All the I'aets’— I'iasteni cliiiiiis the 
President decides eases of this nature 
on a record coiniriled through the 
Board's hearing |)rocess and sass "all 
ol the facts .ind cireumstaiices most be 
included in this record in order that 
the President niav decide the case 
l«opetlv." 

As for Stodola's ruling on the appli- 
cation for subpoenas, Kastern says he 
is wrong because: 

• The information sought is not priv- 

• Kven if, for tlie sake of argument, 
some items were prir'ilcgcd, each must 
he deeided individnalK "in the light 
of its own facts and the claim of 
privilege." 

• If some information were privileged 
against elisclnsnre in a judicial puiteed- 
ing, all of the infunnation sought is 
sulijcct to disclosure to the President 
and, therefore, before "a tribunal 
whose sole duty with res[x:ct to this 
proceeding is to a.ssembic rclct’ant in- 
formation rm the subject matfer of 
the proceeding for the President." 

• Common justice and equity and due 
procc,s,s of la«- require tliat all iwrti- 
nent fuels be assembled for the Presi- 
dent's consideration. 

Alaska Wants Airline 
Routes Unehangod 

Support for the present route struc- 
ture ill U.S.-Aiaska ait sers'ice came 
from Congress list week. K. L. Bart- 
lett, delegate to Congress from Alaska, 
asked Civil ,^eronautics Board to leave 
service unchanged in deciding the 
States-.Maska case (,Avi.\iion Wukk 
A ug, 9. p. dS). 

Bartlett’s letter to C.\B Chairman 
Chan Ciimcy followed an earlier com- 
mmiication exprcssiiig the hope that a 
decision in the States-.Maska case would 
result in "no lessening of sers-ice." 

► Fundamental Change— The Alaskan 
delegate said reports had reached him 
that the Board was contemplating a 
fundamental change in the present air 

Spceificallv. he referred to specula- 
tion that .Alaska .Airlines would not be 
ecrtific-.ited to Fairbanks and Northwest 
Airlines wouW not be rccertificated to 
Anchorage but would be routed through 
to the Orient via Cold Bay. Under this 
plan. Pan American World .Aitsvays 
would get the Seattlc-Aiiehnrage seg- 
ment, and Pacific Northern would be 
reccrtificated from Portlaml/Seattle to 
Aiichnrage. 

Bartlett is in favor of the Pacific 
Northern reccrtific-atioii, but opposed to 
the other moves. 

► Dominant Position— ".Althniigli 1 be- 


MINIATURE 
VISCOUS DAMPER 



• SMALL SIZE 

• LIGHT WEIGHT 

j • MINIMUM FRICTION 
I • WIDE ADJUSTMENT 
I • HIGH PERFORMANCE 
I • UNIVERSAL MOUNTING 
for Perlormonce Data 
Write 

SESCO DIVISION 

HAINES GAUGE CO., INC. 

BRIDGEPORT • PEHNSYLVANIA 

NORRISTOWN S-3Sas 


ENGINEERS 

. . . FLIGHT TEST 
. . . ANALYSIS 
. . . AIRCRAFT STRUCTURES 
WILL CONSIDER 
RECENT GRADUATES 

IN AERONAUTICAl, ELECTRICAL 
OR MECHANICAL ENGINEERING 
Salaries & Responsibilities 
Commensurate with Exp. 


Opportunily for protesrionol odvanerment 

lotion ond Might tost of aircroft instru- 
fflcntotion ond flight control eqaipmnnt. 
Structurot design and stress nnniyses ex- 
perience desiroble. 

Positions involve oil phoses of flight 
plonning of rests, instollotion of eguip- 

CENTRAL LONG ISLAND 
LOCATION AT MocARTHUR AIRPORT 
IN RONKONKOMA, N. Y. 

Box 218, Ronlionkoma, N, Y, 
or Phone RONKONKOMA 9-B0B& 
Apply In person to Fl^ht Buterth Oejsf. 

SPERRY 

GYROSCOPE COMPANY 


MocARTHUR FIELD 
RONKONKOMA, N. Y, 
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lieve that Pan American has done a 
very creditable job in the performance 
of its Alaska setvice," said Bartlett, "its 
exclusive nctupancs of the States-Fair- 
banks renite and its replacement of 
Nortinve.st betweeu the States and An- 
chorage would give it a dominant posi- 
tion which no company should have. 

"The |xittern heretofore cstabli.shed 
provides competitive scrs'icc to the main 
Alaska communities in interior and 
soiitliwestcm Alaska, and should be 
maintained. 1 firmly bclici'e that this is 
to the advantage of the Federal Govern- 
ment as well as to Alaska, and I respeef- 
fullv urge the Board to take affirmative 
action in maintaining the status quo." 
he saicl- 


•TOO.OOOth Passenger 

Southern .\irwa\s carried its 500,- 
OOOth passeiigcr. Nov. 50 on a Colum- 
bus. Ga.-Washington, D. C-. flight. 


ELECTRICAL ENGINEERS 
PHYSICS GRADUATES 


n‘i0i rxpcriaue in 

RADAR nr ELECTRONICS 

or ihoio drsifin;; to titter these areas... 


The lime mas neeer wore opporium than now 
for hect'win^ associated with the field of adoaiia’d elecrroiiirs. 
Hecaiise of military emphasis this is the most 
rapidly iirowiiig and prainisin^ sphere oj endeanor for the yonn^ 
electrical royii/nr or physirisr. 


CAB ORDERS 


fN'ov. ’5-Dee. 11 


Flathead Comity .Airport Board of Kali- 
spell, Mont., leave to intervene in the ap 
plication Ilf Northwest .Mrliiies for tempo 
ran- suspension of service at Kali.spell on 

BrjnifF .Airwavs’ applicatiou to suspend 
service at .Aiiifio-Alhert Lea, Nfinn. A 
separate application to suspend service at 
Owatonna-Pariliaiilt-Wascea. Minn., is dis- 
missed, since the authoritv for that service 
lias expired. 

Flying Tiger Line’s application for an 
exemption to perform one passenger flight 
from Munich, Germany, to fs'esv York Eke. 
7. 

APPROVED; 

Intercompany agreemcnbi involving Con- 
tinental .Air Lines, Tians-Tcxas Airways 
and the Texas Co. and various other 

AMENDED; 

fa|Kin Air Ijncs' foreign air carrier permit 
to designate N'ali;i, Okinawa, as an inter 
mediate point and Hong Kong as a ter- 
minal point on segment 2 . 

ORDERED; 

Military exemptions extended to Dec. 1. 
1955, for certificated U.S. and Alaskan air 
carriers, certificated cargo carriers, and large 
irregular transport arriers. 

-Atlas Corp.-Convait control case termi- 
nated, since Atlas has transferred its inter- 
est in Coiivair to General Dynamics Corp. 
and the circumstances that 'wananted the 
proceeding no longer exist. 

DENIED; 

Branill Airwavs' application for a tem- 
porary suspension of service at Laredo, Tex, 

Aerovias "Q", S. A, application to op 
eratc between Key West and West Palm 
Beach. Fla, 



Since ii>tS Hughes Research and Devcl- 
opniv-nt Labiiratoncs have been engaged 
in an expanding program for design, de- 
vclsipineiu and iiianufacrurc of highly 
complex radar fire control sysccim for 
fighter and inicrceptor aircraft- This rc- 

J iuires Hughes rccluiical advisors in the 
icld CO serve companies and milirarv 
agencies employing the cqmpmcnt- 
As one of these field engineers yiui will 
hecomc familiar with litc entire systems in- 


volved, iiicliidiiig the most advanced 
electronic computers. With this advan- 
tage you will be ideally situated to 
broaden your experience and leaniing 
more quickly for future applicatiou to 
advanced electronics acriviry in either the 
military or the coniuietcial ficld- 
Positions arc .available in the continen- 
tal United Stares for married and single 
mm under 35 yean of age. Overseas 
aisignmcnts are open to single men only. 
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SEARCHLIGHT SECTION 


no 



IJiirinn !hc amiiiig iiioiiihs you’ll l>i to|i- 

k'vcl Maitiii cicvclopiilciH!. in the- iitivs — (kvclr)|j- 
nicius which sjjcll out thi; mcssagi' above. 

rinu iiiessagehastroniciulous iiiij)oi tame loi \oii 
iHnv. liKlay, there me u uly exceptional luiutex loi 
engineers in Acrodyiiamiii.Sliuctuyei.l'imfr I’liiiil 
ami I'ilirnliori on ptojeas i>l the highest piiorils 
and pioniise. 

ll you are one ol those, it’s yoiu move! 

Caintaet |. M, HoIIyday, Dept. .\-II, I he Glenn 
L. Maitin Ciimpuny, Ualtiinote 3. Marslaml. 
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new aircraft projects 

.RYAN 


IMMEDIATE OPENINGS FOR 

AetodynomIcUls 
Research Ensineers 
Engineering Designers 
Systeins Analysis 
Elecrranlc Engineers 
Dynamics Engineers 

ReptU4 la ,4cfminselratsve 
Engineer uriU bt held 
SIS gtrict tanfidence 
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For Engineers . 



head 


. at Goodyear Aircraft Corporation 


BUILD YOUR CAREER and help build lomorrow's world with 
the pioneer end leader in lighler-than-air croft. There's a clear, 
bright future at Goodyear Aircroft for engineers with talent, 
aptitude and ambition. 

FORCEFUL, CREATIVE THINKING is the key to Goodyear's pro- 
gressive research and development progrotns in missiles, elec- 
trical and electronic systeins, servomechanisms, new special 
devices and fiber resin laminates. Design and development engi- 
neering opportunities are mony and voried . . . are now avoil- 
obfe to capable and imaginative men and women in the field 
of oirships, aircroft and aircraft components. 


POSITIONS ARE OPEN in severol fields with salaries bosed on 
educofion, obility and experience. 

Physicists Civil engineers 

Mechanical engineers Welding engineers 

Aeronautical engineers Electricol engineers 



GOODYEAR AIRCRAFT CORPORATION 
AKRON 15, OHIO 


Openings also exist for personnel with obility and experience in 
technical editing and writitsg, art, and motion pictures. 


AKRON, HOME OF GOODYEAR AIRCRAFT, is locoted in the lake 
region of northeastern Ohio. Cosmopolitan living, year-round 
sports ond recreotion, cultural and educotionol odvontages 
make this thriving city on ideal spot for o pleosont home. 

THE TIME TO PLAN A CAREER IS - NOW! Write, giving your 
rolifications, or requesting on applicocion form. 
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RCA OPEM NEW HORIZONS | 

STHESS 

ANAEVST 


M AVIATION ELECjmiCS! \ 

mwfsm 



' 

ELECTRIC BOAT DIVISION 
GENERAL DYNAMICS 
CORPORATION 
GROTON, CONNECTICUT 

AOmCE WE SCIENCE OF 

FIRE CONTROL • PRECISION NAVIGATION • COAWIUN/CAr/ONS 
you’ll find challenge in; Syslems, Analysis, Development 

or Design Engineering 

And /ou con specialize In: Rsdar* Analog Computers • Digital 
Computers • Servo-Mechanisms ■ Shock & Vibration • Circuitry • 
Heat Transfer • Remote Controls • Sub-Miniaturization • Automatic 
Flight • Transistorization • Design (or Automation 

You should hove: Four or more years’ professional experience and 
your degree in electrical or mechanical engineering, or physics 


RESEARCH 

You'll find unlimited opportunities for professional 
advancement in RCA’s broadened aviation electronics 

assistance available. 

And at RCA, you'll move ahead through karning as well 
as doing ... for RCA encourages you to take engineering 
graduate study with company-paid tuition. You’ll also 
enjoy professional status . . . recognition for accomplish- 

\ 

ment . . . unexcelled facilities . . . many company- 
paid benefits. 

\ 

Dept. B.4S0L-2. Radio Corporation of Amerko 
Comdeo 2, New Jersey 

miO CORPORATION OF AMERICA 

\psli 

CORNELL AERDNADTICAl ^ '' 
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There's a "NEW LOOK " 
at CESSNA AIRCRAFT CO 


N ew Models 


New Assignments 


FOR CONFIDENTIAL EVALUATION 




New Salary Structure 


CESSNA AIRCRAFT COMPANY • WICHITA. KANSAS 


Gissncb 





PAN AMERICAN WORLD AIRWA 



High Level 
OPENING 

for 

Of SYSTEMS DEVELOPMENT 

WITH 





SEARCHLIGHT SECTION 



WANTED AIRCRA^ MATERIAL 



MLUNS 

POS/nON VACANT 

2 C46F CARGO PLANES 

SELLING OPPOttTUNny OffEREO 
pos;t/ons wantbd 

SUPER-92 


over 200 mph for your DC-3 




ENGINE WORKS 

P. n;S<%S0r¥l,,' DVr>^^^^ 

"i:= 




THE NEXT TIME YOU NEED 
ENGINES-CONSIDEFI THIS... 

your DCs* 
can easily hold 
15,000 feet 
of altitude 
with 

one engine out 

equipped with 
Pratt & Whitney 
R-18S0-H 
engines 


Jot CompMe details 

call PLymoulh i-SlH 

Steward-Davis 

GARDENA, CALIFORNIA 


ft PLANT CLASS t 


SEARCHLIGHT SECTION 



CAA APPROVED REPAIR STATION- 
AIRCRAFT, RADIO AND INSTRUMENTS 
Dealers for Lear, Collins & Bendix Radio ond 
Eclipse-Pioneer Instruments 

SOUTHERN CALIFORNIA AIRCRAFT 
CORPORATION 
Ontario International Airport 
Ontario California 


PBY-5A AND LUXURY TYPE “LANDSEAIRE" 
CESSNA AIRCRAFT DEALER 


• Fully equipped to do Maintenance and 
Overhaul on all types of Aircraft 

* Ultra Modern Interiors & Conversions 



FOR SALE 

EXECUTIVE DOUGLAS 

This Douglas is completely equip- 
ped. Beautiful interior, One owner 


WANTED 

AIRCRAFT INSTRUMENTS 
AND ACCESSORIES 

A.^L.^IhMruinenl 

^AJR^LANES WANTED 

Vest Aircraft Co.'s Skyraneh 

BOX 8306. DENVER 17, COLORADO 




ATLANTIC AVIATION Corp. 

TCTERBORO AiarOIIT 
TETERBOftO, N. J. 


SPECIU SERVICES ro rm mTION INDUSTRY 




EXECUTIVE LODESTAR 


OVERHAUL & 
MAINTENANCE r' ^ 1 

j^. PARTS & SUPPLIES 

SOO hour. .luc. o,.rh.„l ond uoo- 




dMMMtfum.°7md r”tUo 'praU ^Ita" 



II R. IV. DtSVilVVIY ^0. 

II PARTS SPECIALIST 

II STROMBERG injection 
II CARBURETOR 



O'HARE FIELD 

CHICAGO INTERKATIONAl AIRPORT 

MAYTAG imm tPOTRATION 




II ' 

II y 7 U.lurcrburrl.r. 



motlr prop., .ompl.,, 1 , 


FOR SALE 

(2) DOUGLAS C-47's 




sparI'rarts 





INSTRUMENT SERVICE 

NAVCO»c.=E, 







DIAL REFINISHING 

ss - "•« 

1 frf3E.,^iKS3s 




^ ^ AIRCRAFT, INC. 


,h... ... 1 

1 AIRCRAFT DEALERS ^ 

HILLER HELICOPTER 


5 mSTHUMENT 

EXECUTIVE^ AIRCRi^ 



M. ";rr™i.*r” 

CLASS 1. 2, 3. 4 
C unUmllod 

•'* 016-8878 TW* NY4-3S6 

REMMERT-WERNER tITiM?. 


AVIATION WEEK, E>ec 


13. I9S4 


115 


FEATURE PAGE 


News Sidelights 

Cuttiss-W riglit has just non' Ik'CU intmiitti-tl tr) rcsoil tiuit it has dodopcd 
"tlic first rocket engine in tlie U, S. that can he tlirottlcd up and down . . , 
and stopped at will." nearly tliree-and-a-half scats after Aviation W'kek 
reported that the Bd) X-2 research plane would be fitted with a C-W rocket 
IMwerpIant svitli these features (AvtAiiON W'r.KK |ii1y 9. 1991, p. 27). 

Some British sources are telling Germans that Coinair is halting civil 
production of its HO because it is an "obsolete airnaft." 'Ihis is part of a 
campaign to convince the nc'v West CcTinan airline it should bus cc|uipmenl 
from Knglqiid. instead of the U. S.. l'’.iirnix.an obsetvets say. 


,\lax Conrad's next trans-Atlantic delivery of Piper .\|iache is planned for 
.soon after Clrristrnas. l itis tiirre Conrad, svitn made international Itcadlittes 
wrth his nrrnstop New York-Patis delivery of an Apache last month, will go 
to Gander atrd their flv across to Paris, flis tliird delivers flight svill be to 
Spain, set for [''ebruary. 

A Russian made the first balloon flight in I7sl, more than a half ceutiirs’ 
iicfore the Montgolfier brothers in France, according to an article by Prof. 

Pinri in the Bucharest nenspaper, Scientea, 

F'irst distributorships for a nesv Champion light]>lane are settled in the 
F.jst. \fidivcst, West and Canada. Builder, Champion Aircraft Corp.. Hol- 
man Field, St, Paul I. .Miiiii., who purchased riglils. tools, dies and jigs 
from ACTOnca, has modified an experimental Champion that has clipped, 
nietal-eos’crcd ssings: 115-hp, Lscomiiig engine with controllable pitch prop 
and redesigned interior. First production model of tire two placer 7-KC was 
scheduled to roll out eailv tliis iiioiitli, svith one per week corning out start- 
ing in January and three weekly by July. 



DIG THOSE CRAZY UNOIES-Ne« Royal .Ait Force tiansparent nylon cooling suits, 
displayed by pilots of the fir.st Canbena jet bomber unit to be based ia Getiiians, 
reportediv caused a sensation when the men gave this iinprmnphi fashion show on 
arrival. The new "undies" have a network of small-djametcr tubing that plugs into a 
cooling duct in the Canberra cockpit. Tubing destributes cool air over the body to 
counteract excess beat in the plane when it is flown at bw altitudes. Refrigerated 
vans arc being distributed to squadrons so crewmen can avoid catching colds from 
rapid temperature clianges. Crews arc transported directly from planes to changing 
rooms whea- body temperature is lowered gradually in showerbaths. 


AVIATION CALENDAR 


Dee. 16— .Air Force Assn., air Ir^istics con- 
ference, Andrews AFB, Camp Springs. 

Dee. 17- Wright Day Dinner. Slaticr Hotel. 
Washington. D. C. 

Dee. 17— Institute of the Aeronautical 
Sciences. ISth Wright Blethers Lecture. 
II. S, Cliainber of Commerce Building. 
W'ashington, I). C.; to be repealed Dec. 
20 in IcK .Ange’es and Dec. 22 In Clcve- 
bml. I,ectureT: Be I.nfidbcrg, director of 
Sweden's .Aeronautical Research Inrtitutc- 

Dee. 28-29— National Science Foundation, 
fourth Conference on Scientific Man- 
power, Berkeley, Calif. 

Jan. 10-H— Society of Autoniolive Engi- 
iieeti. annual meeting and engineering 
display. Slictalon Cadillac and Hotel Slal- 
k-r. Detroit. 

fan, 19-23— Mianri Intematiunal .Acroram. 1 . 
Miami (Fla.l International Airport. 

Jan. 2-1-27— .American Meteorological Soci- 
ety, 1’5tli national mectiii|. New York. 

Ian. 2-1-27— Plant Maintenance &r Engineer- 
ing Show and I'nree-day confeteiitc, Infer- 
rratioiial .Amphitheatre. Chicago. 

fan. 2-1-28— Institute of the Aeroiiautiojl 
Sciences. 23rd annual mecMng Honors 
Night Dinner, llolcl Astor. New York. 

fan. 27-28— Sonthem California Meter .Asm., 
fourth annual Instrument Short Course. 
Los Angeles Harbor Junior College. Wil- 
iningloii. Calif. 

Jan. ALFcb. 4— .American Institute of Elec- 
trical Fngineers, uinter general meeting. 
Hotel Statlcr, New York. 

Feb. 8-10-Society of the Plastics Industry. 
lOth Reinforced Plastics Division Con- 
ference. Hotel Statler, I-os Angeles. 

Feb. Ifl-Il— Society of .American Military 
Engineer*. militarx'-industTial conference 
on manpower. Conrad-IIiltnn, Chicago. 

Feb. 20-22— Fourth annual Texas .Agricul- 
fiiral .Aviation Conference. A&M College 
of Texas. College Station, Tex. 

Afar. 1 1— Institute of the Aeronautical Sci- 
ences. Natinn.al Flight Propulsion Meet- 
ing frestricted). Hotel Carter, Cleveland. 

Mar- l-f-16— Society of Automotive F.ngi- 

Nctherlaiid Plara, Cincinnati. 

Mat. 1-1-17— .American Society of Tool En- 
gineers. 1937 annual meeting. Shrine Au- 
ditorium. Exposition Hall. Los Angeles. 

Mar, 21-24— Institute of Radio Engineers, 
national conference, AA'aldorf-Astoria Ho- 
tel and Kingsbridge Armory. New York, 

Mar, 28— Apr- I— American Society for Met- 
als. ninlh V.'estem Metal F.xposition and 
Congress, to include the American Weld- 
ing Society’s technical session nn aircraft 
and rockelrv. Pan Pacific .Auditorium and 
Ambassador Hotel, Los Angeles. 

Mar. 3l-.Anr. 1— Swnposium on Doundarv 
layer F.ffcct.s in .Aetodynamics, Britain'.* 
Nalional Physical labotatory, Tedding- 
ton, England. 

Apt, 18-21— Society of Automotive Engi- 
neers. Golden Armivereary Aeronautic 
Meeting. Aeronautic Production Forum 
and Aircraft Engineering Display, Hotel 
Statler and Mc.Alpin Hotel, New York. 


AVIATION WEEK, December 13, 1954 


ADVERTISERS IN THIS ISSUE 


-DECEMBER 13 , 19 .H 

“ siarv)?o“ 





'’'jsUtloisSa'Dfw'aENDi* *VI»TION 

xc¥jT8,crL’'ria1.i^'cR','!fo a -ra. coat 
SS,PL.« coar 

ra''A'SkTrN'“isr«**i'^ 


aoWRio-;;‘(!i;:?-r'?e''B"' 

eRuSJaa ai'aMAFT*E«i'NMatNO^^ 

3 . 0 : 

-eViTar^SS'S, 



Ma'roaa ' 

„ 

fu'e”. . 

Kb'c'SSig r^Ja/^iSl'iJT'aSaP 

LbCK«ED'T?BeBAFVcoap I 

CO(S«ED^)7>OaAFT cobp!' i 

HAalnS EilV'cfmML liiTrauMEaT coMPAny 11 

M'B'irF’i:,“ca'!"iTio'; ftE.':.'” 




...ibVACwXti'rirFTb.*.':':’.*.')^' 

NO^’cHEMItiL'cOHPA'ilv''!.'..'"': . 

«6WAiT.iroA'i’'rv7ir‘,o'is;'rKc'“ 

PACIFIC 8CI£iiriFir'c6.i’“.‘)l^?.* 

PEalE/iiEt TAPE coaTifliArro'^ 

PO*-ff?SY“BYu;TlE'lr'.."?. *'■' 

"Sssres"'''- 


AERODYNAMIC 

ENGINEERS 

FOR 

LONG RANGE GUIDED 
MISSILE PROGRAM 

Stobilitv end control analyses on euto- 
moticolly controlled missiles. Complete 

system. Flight troiectory and performance 
colculotions. Airloads and tiighr criteria. 
Aerodynomic heating problems of high 
speed flight. 

North Americon foeilities include super- 
sonic wind tunnels. Construction will soon 
begin on 0 new 7x7 foot tri-sonic wind 
tunnel. Compony engineers olso conduct 
reseorch ond development ot gorernment 
testing foeilities throughout the country. 
For addrtionol rnformatron, please forward 

Missile & Control Equipinent Dept. A 

fagineerrng Personnel 

NORTH AMERICAN AVIATION, INC. 



ENGINEERS 


WORK ON NEW YORK'S 
PLAYGROUND 


Tha Navy’s new iiuperennic Tiger, de- 
rsew era for jet fightem. You can gel in 


• Wing and Faseiage Designt^rs 

• Hydraulic Engineers 

• Stress Analysts 

• Flight Test 'Engineers 
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LETTERS 




New 

Turbine-Powered j 
Cargo Carrier 

-4/ 


hauls 

big pay loads 
faster 



Allison T56 Turbo-Prop Engines Power New Lockheed YC-130 Transport 


"The initial flight of the YC-130 Medium CargoTransport marks 
another great forward stride in transport aviation. 

This giant carrier, built by Lockheed for the U. S. Air Force, 
is the first U.S.A. F. cargo plane designed from the very be- 
ginning forTurbo-Prop engines. 

Powered by four of the new Allison T56 Turbo-Prop engines, 
this great new cargo airplane can haul heavy pay loads long 
distances at speeds required by our new modern combat jet 
Air Force. It is ideally suited to carry many types of heavy 
military equipment, on either long-range operations or in close 


support of troops. It also can be fitted as a combat troop 
carrier or an ambulance plane. The YC-130 can operate from 
shorter runways with greater rate of climb than either recip- 
rocating or Turbo-Jet engine aircraft. 

All this, plus its economical use of lower cost fuel, label the 
Turbo-Prop engine as the “work horse” power for future trans- 
ports. And Allison, with its unmatched experience in high- 
powered Turbo-Prop design and manufacture, today offers 
both T56 and T40 engines to serve a broad range of modern 
flight requirements. 



Division of General Motors. Indianapolis, Indiana 


